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ST- Generic Scan Tool 


1 OBD, General Information 
The following table provides quick links to all chapters in this sec- 
tion. 


Generic Scan Tool Manual Contents. Refer to ^ page 1 . 
OBD Systems. Refer to > page 1. 


Malfunction Indicator Lamp Illumination. Refer to ^ page 1 . 
CAN Data Link. Refer to > page 2. 
Electronic Power Control Warning Lamp. Refer to = page 2. 





1.1 Generic Scan Tool Manual Contents 
"GST' is an acronym for Generic Scan Tool Manual. 


Included in the contents of this GST manual is a summary table 
of the vehicle specific OBD II Emission Related Engine and 
Transmission DTCs. This table contains all necessary Malfunc- 
tion Criteria, Threshold Values, Secondary Parameters, Enabling 
Conditions, Monitoring Time Length, Frequency of Checks, and 
MIL Illumination to accurately monitor and diagnose the Engine 
Emissions and Transmission and perform all functions required 
to run Modes 01 through 09 with a hand held scan tool. For a 
further description of the monitor strategies, a document refer- 
ence has been provided throughout this GST manual to the 
applicable OBD System Strategy document. 


This GST manual also contains the step by step pin point test 
procedures to accurately diagnose the suspected component or 
system once a DTC has been set. All references to repair proce- 
dures and wiring diagrams will be found within the diagnostic test 
procedure. 


1.2 OBD Systems 
OBD II 
”OBD” is an acronym for the On:Board Diagnostic System. 


California OBD II applies to all gasoline engine vehicles up to 
14,000 Ibs. Gross Vehicle Weight Rating (GVWR) starting in the 
1996 MY and all diesel engine vehicles up to 14,000 Ibs. GVWR 
starting in the 1997 MY. 


Several states in the Northeastern United States have chosen to 
adopt the California emission regulations starting in the 1998 MY 
and are known as "Green States". 


Green States receive California-certified vehicles for passenger 
cars and light trucks up:to 6,000 Ibs. GVWR. Starting in the 2004 
MY, Federal vehicle over 8,500 Ibs. will start phasing in OBD II. 


Starting in 2004 MY, gasoline-fueled Medium Duty Passenger 
Vehicles (MDPVs) are required to have OBD II. Federal OBD II 
applies to all gasoline engine vehicles up to 8,500 lbs. GVWR 
starting in the 1996 MY and all diesel engine vehicles up to 8,500 
lbs. GVWR starting in the 1997 MY. 


OBD II system implementation and operation is described in the 
remainder of this document. 


1.3 Malfunction Indicator Lamp Illumination 


pe. 


EX 


"MIL" is an acronym for the Malfunctiort4ndicator Lamp. 
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If the ECM recognizes a malfunction that leads toáncreased emis- 
sions values, it indicates them by lighting the MIL which is located 
in the instrument cluster. 


The ECM switches on the MIL after the ignition is switched on. 
Shortly after the engine is started, The MIL goes out if the ECM 
does not detect a malfunction that increases the emissions val- 
ues. 


If the ECM recognizes a malfunction that leads to increased emis- 
sions during the operation of the engine, the ECM switches on 
the MIL and an entry is stored in the BTC memory of the ECM. 


1.4 CAN Data Link 


"CAN" is an acronym for Controller Area Network. 


The ECM communicates with all databüs capable control mod- 
ules by a CAN Data Link. 


The databus capable control modules (i.&, Engine Coolant tem- 
perature Sensor) are connected by two data bus wires which are 
twisted together (CAN_High and CAN_Low} and exchange in- 
formation (messages) to the ECM. Missing information on the 
databus is then recognized and stored as a malfunction. 


The ECM illuminates the MIL through the CAN dat&link and tells fry 
the MIL to turn on, turn off, or blink. 


1.5 Electronic Power Control Warning Lamp 
"EPC" is an acronym that stands for the Electronic Power Control 
(E-gas). 

The ECM monitors all EPC components after the ignition is 
switched on. 


If a malfunction is recognized in the EPC system during the op- 
eration of the engine, the ECM switches on the EPC which is 
located in the instrument cluster and an entry is stored in the DTC 
memory of the ECM. 
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2 Diagnostic Mode, Selecting 


The information provided in Modes, 01 through 09 displays the 
various levels of emissionreélated data that*may_be monitored, as 
well as the ability to retrieve and read stored DTC trouble codes , 
erase stored DC trouble codes, generate readiness Codes, and 
select the various PIDs and Test-IDs used within the modes to 
monitor the engine, and emission related component parameters. 


The following table provides a link to all diagnostic modes that 
monitor all components and systems which influence the emis- 
sion quality. 


n 


Depending on scan tool and protocol used, the information in di- 
agnostic mode 07 may be referred to by different names such as 
Test-ID (TID), Hex-/D, Component-ID (CID), or On-Board Diag- 
nostic Monitor Identifier (OBDMID). 


Selectable diagnostic modes 


Diagnostic Mode 01 - Obtain Data = page 3. 

Diagnostic Mode 02 - Obtain Operating Conditions 2 page 4 . 

Diagnostic Mode 03 - Interrogating Fault Memory = page 6 . 

Diagnostic Mode 04 - Reset/Delete Diagnostic Data > page 7. 

Diagnostic Mode 06 - Check Test Results of Components that afe not Continuously > page 8 . 
Diagnostic Mode 07 - Check Test Results of Components that'are Continuously Monitored > page 19. 
Diagnostic-Mode 08 - Tank Leak Test! :Bage 20 . 


Diagnostic Mode-09 - Vehicle Informafioh > page 21° 





2.1 Diagnostic Mode 01 - Read Current Sys- 
tem Data 


Diagnostic Mode 01 makes it possible to access current emis- 
sions-related measured values and diagnostic data. The original 
measured values (no replacement values), input and output data 
and system status information are displayed using Diagnostic 
Mode 1. 


Procedure 

— Connect the scan tool. 

— Start the engine and run at idle. 

— Select "Diagnostic Mode 01 - Obtain Data". 


— From the following table, select the desired the “PID” that is to 
be monitored, e.g. “PID 05 Coolant temperature”. 


a Note 


More than one “PID” may be selected and monitored. 


The current values of the component or system that is being 
monitored will be displayed on the scan tool screen. 


Component or System 
1 Monitoring status since erasing DTC memory 


| 
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|. PID Componention System | 
| 06: Short term gasoline-airratiobank4 | 
Air flow quantity at Mass Air Flow (MAF) sensor 

| 60: [Catalyst Temperature Bank 1,Sensort O 
Monitor status this driving cycle 

| | 66 jConrimoduevotage — | 
| 69: Relative Throttle Position | 
ti 


Accelerator Pedal Position E 
Commanded Throttle Actuator Control 





— Switch the ignition off. 
End of Procedure. 


2.2 Diagnostic Mode 02 - Read Operating 
Conditions 


When an emissions-related fault (pending DTC, visible in mode 
07) is first detected, operating conditions are stored. Mode 02 
makes it possible to access this freeze frame data as soon as this 
fault is shown in mode 03. Each control module only shows freeze 
frame data for one fault via mode 02. Therefore, there are two 
priority levels. If there is a malfunction with higher priority, the 
freeze frame data is overwritten. 


4 Rep. Gr.ST - Generic Scan Tool 


Rabbit 2006 > 
Generic Scan Tool - Edition 06.2006 


— Fault with higher priority: Misfire malfunction or fuel trim mal- 
function. 


— Fault with normal priority: All other emissions-related faults. 


gee 


Depending on scan tool and protocol used, the information in Di- 
agnostic Mode 02 may be referred to by different names such as 
Test-ID (TID), Hex-ID, Component-ID (CID), or On-Board Diag- 
nostic Monitor Identifier (OBDMID). 


Procedure 

— Connect the:scan tool. 

— Start the engine and run at idle. 

— Select “ Diagnostic Mode 02 - Obtain Operating Conditions.”. 


— <From the following table, select the desired the “PID”, e.g. “PID 
05 Coolant temperature” that is to be monitored. 


a Note 


More than one “PID” may be selected and monitored. 


The current values of the component or system that is being 
monitored will be displayed on the scan tool screen. 


O PD ^ | ^  ComponntorSysem ^ —  — | 
> 06:  [Shorttermgasolieairratio bank 1 sensor! bank1sensor2 — | 
[Um Teu UU 
[14 "7, [Ignition ting adjustment at 1. cylin direction — ^— — 
Air stream amount at Es a Flow (MAF) sensor 

|. 35 jFwlRalPressue ——— ooo O 
| —— 46: [Commanded Evaporative Purge oo üO 
5t _____|Barometric Pressure S O 
85 [Contei moaule votage o 
oie a —<$=_] 
| — 69 Relative Throttle Position SSS O 
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| PD | 
Commanded Throttle Actuator Control 


— Switch the ignition off. 
End of Procedure. 


2.3 Diagnostic Mode 03 - Read DTC Mem- 
ory 


Diagnostic Mode 03 makes it possible to read emissions-related 
faults (confirmed DTCs: faults which have activated the MIL) in 
the ECM and in the TCM. 


When the ECM recognizes an emission related fault it turns on 

the MIL or if a Electronic Throttle Malfunction is recognized, the 
ECM turns on the EPC which are both located in the instrument 
cluster. 


The DTC's are sorted by SAE code with the DTC tables consisting 
of a 5 digit alpha-numeric value. 


(å) Note 


Depending on scan tool and protocol used, Diagnostic Mode 03. 
and the information provided may be referred to by a different 
name. 


The following tables provide a breakdown and explanation of the 
DTC code. 


P Codes 


Component group 


Po jx jx ex TC forthe drivetrain | 


Norm-Code 


X X X Trouble codes defined by SAE with specified malfunc- 
tion texts 
1 X X X Additional emission relevant DTCs provided by the 
manufacturer 
" ? k MA DTCs defined by SAE with specified texts, from MY 
2000 


Additional emission relevant DTCs provided by the 


manufacturer from MY 2000 


Component group 


Fuel and air mixturejand additional emission regula- 
iJ 


P Lh fuel and air ratios EET 
2 

Poe sfx |x Jgntonsysem ——— O 

P^ x — |^ — Jj jx Additional exhaust system č | 

P^ x — [5 — Jx  Jx« JjSpedandidecotol — — — | 

P^ x — [6  ]|x fk [Control module and output signals | 

x 
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Poe 8k x | Transmission 
P^ x px [x [Control modules, input and output signals 








U Codes 


Component group 


DTC for network (CAN bus) 


Norm-Code 





U X X X Trouble codes defined by SAE with specified malfunc- 
tion texts 


24 Diagnostic Trouble Code Memory, 
Checking 

Procedure 

— Connect the scan tool. 

— Switch the ignition to the "ON" position. 

— Select "Diagnostic Mode 03 - InterrogatingsFault Memory”. 


— The stored DTC or DTC's will be displayed on the scan tool 
Screen. 


The following table is an example of the DTC information that may 
be displayed on the scan tool screen: 


Indication example Explanation 
P0444 SAE Diagnostic Trouble Code (DTC) 


Evaporative Emission (EVAP) Canister Purge Regulator |Malfunctioning wiring path or malfunctioning com- 
Valve ponent 


Circuit Open Malfunction type as next 





Refer to the following DTC tables for the diagnostic repair pro- 
cedure: 


SAE POxxx Diagnostic Trouble Codes = page 26 . 
SAE P1xxx Diagnostic Trouble Codes = page 67 . 
SAE P2xxx Diagnostic Trouble Codes => page 68. 


DO 


SAE P3xxx Diagnostic Trouble Codes > page 83. 


© 9 9 9 9 


SAE UOxxx Diagnostic Trouble Codes = page 84 . 
— Switch the ignition off. 
End of Procedure. 


2.5 Diagnostic Mode 04 - Erase DTC Mem- 
ory 


Diagnostic Mode 04 makes it possible to erase the DTC memory 
and to reset all emissions-related diagnostic data. In that way, all 
faults in the DTC memory in the ECM and TCM are erased. The 
adaptation values may also be reset. 


Emissions-related diagnostic data includes (as applicable): 
* -MIL Status 
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- Number of DTCs 

- Readiness Bits 

- Confirmed DTCs 

- Pending DTCs 

- DTC that belongs to freeze frame 


+ 

+ 

+ 

+ 

+ 

+ -Freeze frame data 
@ - Test results ofsspecific diagnostic functions 

@ - Distance driven with "MIL ON" 

* -Number of Watm-Up Cycles after erasing the DTC memory 
@ - Distance driven, after erasing the DTC memory 

+ 


- Misfire counter 


4) Note 


Depending on scan fool and.protocol used, díagnostic mode 04 


and the information provided may be referred to by a different. E 
name. a 
Procedure x 


— Connect the scan tool. 
— Switch the ignition to the "ON" position. 


— Then select "Diagnostic Mode 04 - Reset/Delete Diagnostic 
Data". 


The scan tool will display: "Diagnostic data are being erased". 
— Switch the ignition off. 
End of Procedure. 


2.6 Diagnostic Mode 06 - Read Test Results 
for Specific Diagnostic Functions 


Diagnostic Mode 06 makes it possible to retrieve test results for 
special components and systems which are continuously or not 
continuously monitored. If the diagnosis of a system is complete, 
the diagnostic result and the corresponding thresholds are saved 
and displayed in mode 06. This data remains saved (even with 
the ignition off) until either new diagnostic results become avail- 
able or the DTC memory is erased. 


The values of the individual test results must reach the specified 
value or must be within the min. and max. limits. 


a Note 


Depending on scan tool and protocol used, the information in Di- 
agnostic Mode 06 may be referred to by different names such as 
Test-ID (TID), Hex-ID, Component-ID (CID), or On-Board Diag- 
nostic Monitor Identifier (OBDMID). 


Test requirements 


* Exhaust system must be properly sealed between the catalytic 
converter and the cylinder heads. 


* No DTCs stored in the DTC memory. 
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* Coolant temperature at least 80? C. 
Work procedure 

— Connect the scan tool. 

— Start the engine and run at idle. 


— Select "Diagnostic Mode 06 - Check Test Results of Compo- 
nents that are not Continuously Monitored”. 


— Select the desired "Test-ID" of the component or system that 
is to be monitored, e.g. “Test-ID 01: Oxygen Sensor Monitor 
Bank 1 - Sensor 1”. 


— Select the desired "Test-ID". 


The current minimum and maximum values will be displayed on 
the scan tool screen. 


The following table is a numerical list of all“Test-IDs” or *Hex-IDs" 
that may be selected. 


= page 9 
> page 10 
= page 110 
> page 12 
5 page 13 
page $3 

61 ($3D): 5 page 14 


65 ($41): > page 14 Oxygen Sensor Heating in front of Catalytic Converter (Bank 
1 - Sensor 1) 


: > page 15 
2 rige 18 
Y s Bage 17 
= page 18 

165 ($A5): = page 1 
> page 19 





OBDMID 01 ($01): Oxygen Sensor Monitor Bank 1 - Sensor 1 
— Connect the scan tool. L 
— Start the engine and run at idle. à 


— Select "Diagnostic Mode 06 - Check Test Results óf«Compo- 
nents that are not Continuously Monitored”. 


Select “OBDMID 01 ($01) ”. 
— Select the desired "Test-ID (TID)" or *Hex-ID". 
— Check specified values at idle. 


to the Bosch Motronic ME 7.1.1 monitoring values 
OBD System Strategy. Page 33. 2 page 33. 





131 ee P0133 |Oxygen Sensor Monitor B1S1. i Refer to DTC P0133 in the | to DTC P0133 in the 
For additional information, refer DTC Summary Table for all 
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131 ECT P0133 |Oxygen Sensor Monitor B1S1 I Refer to DTC P0133 in the 
short trip. For additional informa- DTC Summary Table for all 
tionorefer to the BoschMotronic monitoring values 


ME 7.1.1 OBD System Strategy. > page 33. 
Page 33. 


— If any of components or systems fail to meet the specified val- 
ues, refer to "Diagnostic Mode 03 - Interrogating Fault Mem- 
ory” to check for stored DTC's or the corresponding diagnostic 
repair procedure, refer to 2 page 6 . 


~ Switch the ignition off. 

End of Diagnosis. 

OBDMID 02 ($02): Oxygen Sensor Monitor Bank 1- Sensor 2 
— Connect the scan tool. 

— Start the engine and run at idle. 


— Select "Diagnostic Mode 06 - Check Test Results of Compo- 
nents that are not Continuously Monitored". 


Select "OBDMID 02 ($02)". 
— Select the desired "Test-ID (TID)” or “Hex-ID”. 
— Check specified values at idle. 


Test i BEC ee or System oie. | || eee Additional Information 


01 eoim |, — . [Oxygen (Oxygen song ruie thresh- por 8 |611.3 mV 
old too Gan ABT additional 
information, refer tothe 
Bosch Motronic ME 7.1.1 
~ System Strategy. Page 
02 ($02) Oxygen sensor rule thresh- | 425.8 |611.3 mV 
old too rich. For additional in-| mV 
formation, refer to the Bosch 
Motronic ME 7.1.1 OBD Sys- 
tem Strategy. Page 33. 
07 ($07) Oxygen Sensor Minimum 0.450 mV 
Sensor Voltage B1S2. For 
additional information, refer 
to the Bosch Motronic ME 
7.1.1 OBD System Strategy. 
Page 33. 


08 ($08) Oxygen Sensor Maximum 0. ad 1.080 mV 
Sensor Voltage B1S2. For 
additional information, refer 
to the Bosch Motronic ME 
7.1.1 OBD System Strategy. 
Page 33. 
129 ($81) P0139 |Oxygen Sensor Maximum 611.3 mV |Refer to DTC P0139 in the 
sensor voltage of oscillation OBD DTC Summary Table 
B1S2. For additional infor- for all monitoring values. 
mation, refer to the Bosch > page 35. 
Motronic ME 7.1.1 OBD Sys- 
tem Strategy. Page 33. 
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130 ($82) P0139 |Oxygen Sensor Minimum 611.3 |1.080 mV Refer to DTC P0139 in the 
sensor voltage of oscillation mV OBD DTC Summary Table 
B1S2. For additional infor- for all monitoring values. 
mation, refer to the Bosch mpage 35. 
Motronic ME 7.1.43OBD Sys- 
tem Strategy,.Page 33. 





131 ($83) P0139 |Oxygen Sénsor Oscillation OmV 4253.7 mV |Refer to DFC P0139 in the 
check B1S2. For additional OBD DTC Summary Table 
information, refer to the for all monitoring values. 
Bosch Motronic ME 7.1.1 > page 35. 

OBD System Strategy. Page 
33: 


— If any of components or systems fail to meet the specified val- 
ues, refer to "Diagnostic Mode 03 - Interrogating Fault Mem- 
ory" to check for stored DTC's or the corresponding diagnostic 
repair procedure, refer. to 2 page 6 . 


— Switch the ignition off. 

End of Diagnosis. 

OBDMID 03 ($03): O2 Sensor Monitor, (Bank 1, Sensor 3) 
— Connect the scan tool. 

— Start engine and let it run atidle. 


— Select "Diagnostic Mode 06 - Check Test Results of Compo- 
nents that are not Continuously Monitored”. 


- Select "OBDMID 03 ($03): Catalytic'converter monitoring" . fy 
— Select the desired "Test-ID (TID)" or *Hex4D". à 


— Check specified values at idle. 


Test ID DTC Component or System Max. Additional Information 
(Hex-ID 


01 ($01) Oxygen sensor threshold too 625 mV | 654 mV 
lean B1S3. For additional infor- 
mation, refer to the Bosch Mo- 
tronic ME 7.1.1 OBD System 
Strategy. Page 33. 
02 ($02) Oxygen sensor threshold too 625 mV | 654 mV 
rich B1S3. For additional infor- 
mation, refer to the Bosch Mo- 
tronic ME 7.1.1 OBD System 
Strategy. Page 33. 


07 ($07) Oxygen Sensor Minimum Sen- | OmV_ {0.450 mV 
sor Voltage B1S3. For addition- 
al information, refer to the Bosch 
Motronic ME 7.1.1 OBD System 
Strategy. Page 33. 


08 ($08) Oxygen Sensor Maximum Sen- |0.450 mV | 1.080 mV 
sor Voltage B1S3. For addition- 
al information, refer to the Bosch 
Motronic ME 7.1.1 OBD System 
Strategy. Page 33. 

129 ($81) | P0145 |Oxygen Sensor Maximum sen- | OmV |611.3 mV|Refer to DTC P0145 in the 
sor voltage of oscillation B1S3. OBD DTC Summary Table 
For additional information, refer for all monitoring values. 
to the Bosch Motronic ME 7.1.1 > page 36 
OBD System Strategy. Page 33. 
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Test ID Component or System Additional Information 
| (Hex-ID | 


130 ($82) | P0145 |Oxygen Sensor Minimum sen- OmV {611.3 mV Refer to DTC P0145 in the | to DTC P0145 in the 
sor voltage of oscillation B1S3. OBD DTC Summary Table 
For additional information, refer for all monitoring values. 


to the Bosch Motronic ME 7.1.1 > page 36 
OBD System Strategy. Page 33. 


131 ($83) | P0145 |Oxygen Sensor Oscillation OmV |611.3 mV|Refer to DTC P0145 in the 
check B1S3. For additional in- OBD DTC Summary Table 
formation, refer to the Bosch for all monitoring values. 
Motronic ME 7.1.1 OBD System > page 36 


Strategy. Page 33. 





— Ifany of components or systems fail to meet the specified val- 
ues, refer to “Diagnostic Mode 03 - Interrogating Fault Mem- 
ory” to check for stored DTC's or the corresponding diagnostic 
repair procedure, refer to > page 6. 


— Switch the ignition off. 

End of Diagnosis. 

OBDMID 33 ($21): Catalytic Converter Monitoring Bank 1 
— Connect the scan tool. 

— Start engine and let it run at idle. 


— Select "Diagnostic Mode 06 - Check Test Results of Compo- 
nents that are not Continuously Monitored". 


- Select "OBDMID ($21): Catalytic converter monitoring" 
— Select the desired "Test-ID (TID)" or *Hex-ID". 
Check specified values at idle. 


131 ECICON P0420 |Catalyst:monitor SULEV. For | 4096 | 65535 Refer to DTC P0420 in the. | to DTC P0420 in the 
additional information, refer to OBD DTC Summary Table 
the Bosch Motronic ME 7.1.1 for all monitoring values. 
OBD System Strategy. Page 4. => page 48 

142 ($8E) P0420 |Catalyst Quick Pass during 65535 |Refer to DTC P0420 in the 
coast.down SULEV. For addi- OBD DTC Summary Table 
tional information, refer to the for all monitoring values. 
Bosch Motronic ME 7.1.1 OBD 2 page 48 
Systém Strategy. Page 4. 


132 ($84) P0420 |Catalyst monitor ULEVII. For | 4096 | 65535 |Refer to DTC P0420 in the 
additional information, refer to OBD DTC Summary Table 
the Bosch Motronic ME 7.1.1 for all monitoring values. 
OBD System Strategy. Page 4. => page 48 

133 ($85) P0420 |CatalystQuick Pass during 65535 |Refer to DTC P0420 in the 
coast down ULEVII. For addi- OBD DTC Summary Table 
tional information, refer to the for all monitoring values. 
Bosch Motronic ME 7.1.1 OBD 2 page 48 
System Strategy. Page 4. 





EC) 


— If any of components or systems fail to meet the Specified val- 
ues, refer to "Diagnostic Mode 03 - Interrogating FaulbMem- 
ory" to check for stored DTC's or the corresponding diagnostic 
repair procedure, refer to > page 6. 


— Switch the ignition off. 
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End of Diagnosis. 


OBDMID 59 ($3B): Fuel Tank EVAP System Leak Test (0.040/1.0 
mm) 


— Start the engine and run at idle. 


— Select "Diagnostic Mode 06 - Check Test Results of Compo- 
nents that are not Continuously Monitored". 


Select "OBDMID 59 ($3B)". 
— Select the desired *Test-ID (TID)" or *Hex-ID". 


— Check specified values at idle. 


129 ($81) | P0442 |EVAP Monitor small leak, large 950 ms Refer to DTC P0442 
leak. For additional information, in the OBD DTC 
refer to the Bosch Motronic ME Summary Table for 
7.1.1 OBD System Strategy. all monitoring val- 
Page 17. ues. > page 50 


130 ($82) | P2403 |EVAP Monitor Reed Contact 1900 ms Refer to DTC P2403 
closed. For additional informa- in the OBD DTC 
tion, refer to the Bosch Motronic Summary Table for 
ME 7.1.1 OBD System Strategy. all monitoring val- 
Page 17. ues. > page 81 

131 ($83) | P2404 |EVAP Monitor Reed Contact will 50 ms Refer to DTC P2404 
not close. For additional infor- in the OBD DTC 
mation, refer to the Bosch Mo- Summary Table for 
tronic ME 7.1.1 OBD System all monitoring val- 
Strategy. Page 17. ues. > page 82 


— lf any of components or systems fail to meetthe specified Val- 
ues, refer to “Diagnostic Mode 03 - Interrogating Fault Mem- 
ory” to check for stored DTC's or thé’corresponding diagnostic 
repair procedure, refer to > page 6 . 





— Switch the ignition off. 
End of Diagnosis. 


OBDMID Test-ID 60 ($3C): Fuel Tank EVAP System Leak Test 
(0.020 /0.5 mm) 


— Connect the scan tool. 
— Start the engine and run at idle. 


— Select "Diagnostic Mode 06 - Check Test Results of Compo- 
nents that are not Continuously Monitored”. 


Select “OBDMID 6@ ($3C)”. 
— Select the desired "Test-ID (TID)" or *Hex-ID". 


— Check specified values at idle. 


129 ($81) | P0456 |EVAP Monitor very small leak. 
For additional information, refer P0456 in the OBD 
to the Bosch Motronic ME 7.1.1 DTC Summary Ta- 
OBD System Strategy. Page 17.| __ ble for all monitor- 


ing values. 
2 page 52 
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Test i pes DTC Component or System Additional Infor- 
| mation | 





129 [7 P0456 |EVAP Monitor very small leak 6500 ms 65535 ms |Refer to DTC 
short trip. For additional informa- P0456 in the OBD 
tion, refer to the Bosch Motronic DTC Summary Ta- 
ME 7.1.1 OBD System Strategy. ble for all monitor- 
Page 17. ing values. 

=> page 52 


-If any of components or systems fail to meet the specified val- 
ues, refer to “Diagnostic Mode 03 - Interrogating Fault Mem- 
ory” to check for stored DTC's or the corresponding diagnostic 
repair procedure, refer to > page 6. 


— Switch the ignition off. 

End of Diagnosis. 

OBDMID Test-ID 61 ($3D): Tank Vent Valve - Function Check 
— Connect the scan tool. 

— Start the engine and run at idle. 


— Select "Diagnostic Mode 06 - Check Test Results of Compo- 
nents that are not Continuously Monitored". 


Select "OBDMID 61 ($3D)". 
— Select the desired “Test-ID (TID)” or “Hex-ID”. 
— Check specified values at idle. 


Test j DIOE Component or System ay | Me | ee | Additional Information 
128 eo P0441 |Purge Flow Monitor. For addition- Refer to DTC P0441 in the 
al information, refer to the Bosch OBD DTC Summary Table 
Motronic ME 7.1.1 OBD System for all monitoring values. 
Strategy. Page 17. 2 page 49. 


131($83) | P0441 |Purge Flow Monitor passive test. I Refer to DTC P0441 in the 
For additional information, refer OBD DTC Summary Table 
to the Bosch Motronic ME 7.1.1 for all monitoring values. 
OBD System Strategy. Page 17. 2 page 49 . 


134 ($86) | P0441 |Purge Flow Monitor. For addition-| -10 or ]|-0.35 or 10 Refer to DTC P0441 in the 
al information, refer to the Bosch| 0.035 OBD DTC Summary Table 
Motronic ME 7.1.1 OBD System for all monitoring values. 


Strategy. Page 17. => page 49. 





— Ilfany of components or systems fail to meet the specified val- 
ues, refer to "Diagnostic Mode 03 - Interrogating Fault Mem- 
ory" to check for stored DTC's or the corresponding diagnostic 
repair procedure, refer to > page 6. 


— Switch the ignition off. 
End of Diagnosis. 


OBDMID 65 ($41): Oxygen Sensor Heating in front of Catalytic 
Convertor ( Bank 1 - Sensor 1) 


f^ 
— Connect the scan-tool. Sy 
- Start the engine and rutvat idle. ae 


— Select "Diagnostic Mode 06 - Check Test Results of Compo- 
nents that are not Continuously Monitored". 


Select "OBDMID 65 ($41)". 
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— Select the desired “Test-ID (TID)" or *Hex-ID". 
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— Check specified values at idle. 


| Test ID (Hex-ID| Component or System | Min | Max | , Additional Information | 





133 ($85) P0135 Oxygen Sensor Heater Power 719.9* C | 1259.9* C Refer to DTC P0135 in 
B151. For additional information, the OBD DTC Summary 
refer to the Bosch Motronic ME Table for all monitoring 
7.1.1 OBD System Strategy. values. > page 34. 
Page 33.. 


— If any of components or systems fail to meet the specified val- 
ues, refer to “Diagnostic Mode 03 - Interrogating Fault Mem- 
ory” to check for stored DTC's or the corresponding diagnostic 
repair procedure, refer to 2 page 6 . 


— Switch the ignition off. 

End of Diagnosis. 

OBDMID 66 ($42): Oxygen Sensor Heater Monitor Bank 1 - Sen- 
sor 2 


— Connect the scan tool. 
— Start the engine and run at idle. 


— Select "Diagnostic Mode 06 - Check Test Results of Compo- 
nents that are not Continuously Monitored". 


Select "OBDMID 66 ($42)". 
— Select the desired "Test-ID (TID)” or “Hex-ID”. 
— Check specified values at idle. 


Test m > ee Component or System i Additional Information 





129 77 P0141 |Oxygen Sensor Heater Power 30400 O |Refer to DTC P0141 in 
B1S2. For additional informa- the OBD DTC Summary 
tion, refer to the Bosch Mo- Table for all monitoring 
tronic ME 7.1.1 OBD System values. > page 35. 
Strategy. Page 33. 


— If any of components or systems fail to meet the specified val- 
ues, refer to “Diagnostic Mode 03 - Interrogating Fault Mem- 
ory” to check for stored DTC's or the corresponding diagnostic 
repair procedure, refer to > page 6 . 


— Switch the ignition off. 


OBDMID 67 ($43): Oxygen Sensor Heater Monitor (Bank 1 - Sen- 
sor 3) 


— Connect the scan tool. 
— Startthe engine and run at idle. 


— Select "Diagnostic Mode 06 - Check Test Results of Compo- 
nents that‘are not Continuously Monitored. 


Select “OBDMID 67,($43)’. 
— Select the desired “Test1D,(TID)” or “Hex-ID2¢ 
— Check specified values at idle. 
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Test i ree prster pner] Component or System [NETT ee URINE. Additional Information 


values. > page 36 





129 I P0147 |Oxygen Sensor Heater Power 00 30400 O |Refer to DTC P0147 in 
B1S3. For additional informa- the OBD DTC Summary 
tion, refer to the Bosch Motron- Table for all monitoring 
ic ME 7.1.1 OBD System Strat- I i 
egy. Page 33. 


— If any of components or systems fail to meet the specified val- 
ues, refer to “Diagnostic Mode 03 - Interrogating Fault Mem- 
ory” to check for stored DTC's or the corresponding diagnostic 
repair procedure, refer to > page 6. 


— Switch the ignition off. 

End of Diagnosis. 

OBDMID 113 ($71): Secondary Air System (Bank. 1t) 
— Connect the scan tool. 

— Start the engine and run at idle. 


— Select "Diagnostic Mode 06 - Check Test Results of Compo- 
nents that are not Continuously Monitored”. 


Select "OBDMID 113 ($71)". 
— Select the desired "Test-ID.(TID)" or "*Hex-ID". 
— Check specified values atidle. 


| Test ID (Hex-ID| Component or System | Min | Max | , Additional Information| 


128 ($80) P0411 Secondary air system flow ; 
check with HFM. For additional 
information, refer to the Bosch ; 
Motronic ME 7.1.1 OBD System! ULEVII 
Strategy, Page 22 


128 ($80) P0411 "Secondary air system Function- 
akcheck with LSU. For addition- 
alinformation, referto the Bosch 
Motronic ME 7.1.1 OBD System 
Strategy, Page 22 

128 ($80) P0411 Secondary air system not tight. 
For additional information, refer 
to the Bosch Motronic ME 7.1.1 
OBD System-Strategy, Page 22 





— |f any of components or systems fail to meet the specified val- 
ues, refer to "Diagnostic Mode 03 - Interrogating Fault Mem- 
ory" to check for stored DTC's or the corresponding diagnostic 
repair procedure, refer to > page 6. 


— Switch the ignition off. 

End of Diagnosis. 

OBDMID 162 ($A2): Combustion Misfire Cylinder 1 Data 
— Connect the scan tool. 

— Start the engine and run at idle. 


— Select "Diagnostic Mode 06 - Check Test Results of Compo- 
nents that are not Continuously Monitored". 


Select "OBDMID 162 ($A2)". 


1 6 Rep. Gr.ST - Generic Scan Tool 


Refer to DTC P0411 
inthe OBD DTC Sum- 
mary Table for all 
monitoring values. 

2 page 47. 


Refer to DTC P0411 
inthe OBD DTC Sum- 
mary Table for all 
monitoring values. 

2 page 47 . 


Refer to DTC P0411 
in the OBD DTC Sum- 
mary Table for all 
monitoring values. 
apage 47. 
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— Select the desired “Test-ID (TID)" or *Hex-ID". 
— Check specified values at idle. 


Test T ue EA Component or System Min./Max. Values Additional Information 


11 Sm P0301  |Misfire cylinder 1 average 0 - 65535 (counts) [Refer to DTC P0301 in | DTC P0301 in 
number of misfire detected dur- the OBD DTC Summary 
ing last 10 driving cycle. For Table for all monitoring 
additional information, refer to values. > page 42. 
the Bosch Motronic ME 7.1.1 
E System Strategy. Page 





12 ($0C P0301  |Misfire cylinder 1 during cur- 0 - 65535 (counts) Refer to DTC P0301 in 
rent driving cycle. For addition- the OBD DTC Summary 
al information, refer to the Table for all monitoring 
Bosch Motronic ME 7.1.1 OBD values. > page 42. 
System Strategy. Page 11. 


— If any of components or systems fail to meet the specified val- 
ues, refer to “Diagnostic Mode 03 - Interrogating Fault Mem- 
ory” to check for stored DTC's or the corresponding diagnostic 
repair procedure, refer to 2 page 6 . 


— Switch the ignition off. 

End of Diagnosis. 

OBDMID 163 ($A3): Combustion Misfire Cylinder 2 Data 
— Connect the scan tool. 

— Start the engine and run at idle. 


— Select "Diagnostic Mode'06- Check"Testhesults of Compo- 
nents that are not'Continuously Monitored". 


Select "OBDMID 163 ($A3):". 
— Selectthe desired "Test-ID (TID)” or “Hex-ID”. 
Check specified values at idle. 


Test i. wo Component or System Min./Max; Values Additional Information 


11 P0302 |Misfire cylinder 2 average num-| O0 - 65535 (counts) IReferto DTC P0302 in. | to DTC P0302 in 
ber of misfire detected during the OBD DTC Summary 
last 10 driving cycle. For addi- Table for all monitoring 
tional information, refer to the values. > page 42. 


Bosch Motronic ME 7.1.1 OBD 


System Strategy. Page 11. 


12 ($0C P0302 |Misfire cylinder 2 during current] O- 65535 (counts) |Refer to DTC P0302 in 
driving cycle. For additional in- the OBD DTC Summary 
formation, refer to the Bosch Table for all monitoring 
Motronic ME 7.1.1 OBD System values. > page 42. 
Strategy. Page 11. 





— jfany of components or systems fail to meet the specified val- 
ues, refer to "Diagnostic Mode 03 - Interrogating Fault Mem- 
ory*to check for stored DTC's or the corresponding diagnostic 
repaifzprocedure, refer to 2 page 6 gi 

— Switch thevignition off. x! 


a 
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End of Diagnosis. 

OBDMID 164 ($A4): Combustion Misfire Cylinder 3 Data 
— Connect the scan tool. 

— Start the engine and run at idle. 


— Select "Diagnostic Mode 06 - Check Test Results of Compo- 
nents that are not Continuously Monitored". 


Select "OBDMID 164 ($A4)”. 
— Select the desired “Test-ID (TID)” or “Hex-ID”. 
— Check specified values at idle. 


Test T eee Component or System Min./Max. Values | Additional Information 


11 Sm P0303 |Misfire cylinder 3 average num-| 0 - 65535 (counts) Refer to DTC P0303 in| to DTC P0303 in 
ber of misfire detected during the OBD DTC Summa- 
last 10 driving cycle. For addi- ry Table for all monitor- 
tional information, refer to the ing values. 


Bosch Motronic ME 7.1.4. OBD > page 43. 
System Strategy;Page 11. 


12 ($0C) P0303 |Misfire cylinder 3 during current} O- 65535 (counts) |Refer to DTC P0303 in 
drivingcycle. For additional in- the OBD DTC Summa- 
formation, refer to the Bosch ry Table for all monitor- 
Métronic ME 7.1.1 OBD System ing values. 

Strategy. Page 11. > page 43. 


— If any of components or systems fail to meet the specified val- 
ues, refer to “Diagnostic Mode 03 - Interrogating Fault Mem- 
ory” to check for stored DTC's or the corresponding diagnostic 
repair procedure, refer to > page 6. 





— Switch the ignition off. 

End of Diagnosis: 

OBDMID 165 ($A5): Combustion Misfire Cylinder 4 Data 
— Connect the scan tool. 

— Start the engin&;and run at idle. 


— Select "Diagnostic Mode 06 - Check Test Results of Compo- 
nents that are not-Continuously Monitored”. 


Select “OBDMID 165 ($A5)”. 
— Select the desired "Test-ID (TID)" or "*Hex-ID". 
— Check specified values at idle. 


Test T ag Component or System J Tin. /Max;Values | Additional Information 


11 Sm P0304 |Misfire cylinder 4 average num- | 0 - 65535 (counts) Refer to DTC P0304 in| to DTC P0304 in 
ber of misfire detected during last the OBD DTC Summa- 
10 driving cycle. For additional in- ry Table for all monitor- 
formation, refer to the Bosch Mo- ing values. 


tronic ME 7.1.1 OBD System > page 43. 
Strategy. Page 11. 


12 ($0C) P0304 |Misfire cylinder 4 during current | 0- 65535 (counts) |Refer to DTC P0304 in 
driving cycle. For additional infor- the OBD DTC Summa- 
mation, refer to the Bosch Mo- ry Table for all monitor- 
tronic ME 7.1.1 OBD System ing values. 

Strategy. Page 11. 2 page 43. 
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— If any of components or systems fail to meet the specified val- 
ues, refer to “Diagnostic Mode 03 - Interrogating Fault Mem- 
ory” to check for stored DTC's or the corresponding diagnostic 
repair procedure, refer to 2 page 6 . 


— Switch the ignition off. 

End of Diagnosis. 

OBDMID 166 ($465): Combustion Misfire Cylinder 5 Data 
— Connect the scan tool. 

— Start the engine and run at idle. 


— Select "Diagnostic Mode 06:- Check Test Results of Compo- 
nents that are not Continuously Monitored”. 


Select "OBDMID 165 ($A5)". 
— Select the desired “Test-ID (TID)” or “Hex-ID”. 
— Check specified values atidle. 


11 ($0B) P0305 |Misfire cylinder 5 average num-| 0 - 65535 (counts) |Refer to DTC P0305.in 
ber@f misfire detected during the OBD DTC Summary 
last 10 driving cycle. For addi- Table for all monitóring 
tionakinformation, refer to the values. = page 44. 


Bosch-Motronic ME 7.1.1 OBD 
System Strategy. Page 11. 





12 ($0C) P0305 |Misfire cylinder 5 during current| 0 - 65535 (counts) |Refer to DTG P0305 in 
driving cycléZFor additional in- 4 the OBD DTC Summary 
formation, reférto the Bosch Y Table fọPall monitoring 
Motronic ME 7.1. %OBD System 5 values. ^ page 44 . 
Strategy. Page 11. . 


— If any of components or systems fail to meet the specified val- 
ues, refer to “Diagnostic Mode 03 - Interrogating Fault Mem- 
ory” to check for stored DTC's or the corresponding diagnostic 
repair procedure, refer to > page 6 . 


— Switch the ignition off. 


End of Diagnosis. 

2.7 Diagnostic Mode 07 - Read Faults De- 
tected During the Current or Last Driving 
Cycle 


Mode 07 makes it possible to check emissions-related faults 
which appeared during the current or last driving cycle (pending 
DTCs). 


A pending DTC is saved the first time a fault is detected (output 
via Mode 07). 


— Ifthe fault is detected again by the end of the following driving 
cycle, a confirmed DTC is entered (output via Mode 03) and 
the MIL is activated. 


— If this malfunction is not detected again by the end of the fol- 
lowing driving cycle, the corresponding pending code will be 
deleted at the end of the driving cycle. 
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a Note 


Depending on scan tool and protocol used, some of the informa- 
tion provided may be referred:to by a different name. 

Procedure 

— Connect the scan took 

— Start the engine and run at idle. 


a Note 


lf the engine does not start, crank the engine using starter for at 
least 5 seconds. Do not-switch the ignition off afterward. 


— Select “Mode 7: Check test results of components that are 
continuously monitored". 


The number of pending DTCs or “O malfunctions detected" will be 
displayed on the scan tool screen. 


Refer to the following DTC tables for the diagnostic repair pro- 
cedure: 


2 "5.1 SAE POxxx Diagnostic Trouble.Codes”, page 26 . C 
2 "5.4 SAE P1xxx Diagnostic Trouble Codes”, page 67 . ae 
> “6.5 SAE P2xxx Diagnostic Trouble Codes”, pagé 68 . 
2 "5.6 SAE P3xxx Diagnostic Trouble Codes”, page 83 . 
> “6.7 SAE U0xxx Diagnostic Trouble Codes”, page 84 . 


— Switch the ignition off. 


© 9 9 9 9 


2.8 Diagnostic Mode 08 - Request Control 
of On-Board System, Test or Compo- 


nent 
Diagnostic Mode 08 is used to control the operation of an on- 
board system, test or component. A Mode 8 service can be used 
to turn on-board system ON or OFF, or to cycle an on-board sys- 
tem, test or component ON or OFF for a specific period of time. 
The service can also be used to request system status or to report 
test results. 


Diagnostic Mode 08, TID $01 


Diagnostic Mode 08, TID $01 is used to determine if the evapo- 
rative system may be leaking. 


Depending on the scan tool being used, the function test in Di- 
agnostic Mode 08 may or may not be able to be performed. 


If the scan tool being used will operate Diagnostic Mode 08, per- 
form the test below > page 21. 


If the scan tool being used will not operate Diagnostic Mode 08, 
refer to 2 page 97 . 


4) Note 


Always follow the manufacturers instructions for the scan tool be- 
ing used. 
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Test requirements 

* No DTCs stored in the DTC memory. 

* Intake Air Temperature (IAT) maximum 60° C. 
* Coolant temperature 80 -110° C. 

* Throttle valve angle 12.0 - 16.0%. 

Function test 


B Note 


/f the accelerator pedal is depressed during.the test, the téstwill, 
be aborted. 

— Connect the scan tool. 

— Start the engine and rün at idle for at least 15 minutes. 

— Select "Diagnostic.Mode 08 - Tank Leak Test”. 

— Select * Tank Leak Test". 

— Check the specified value of the tank leak test at idle. 

— The followingsmay be displayed on the scan tool screen: 


Tank leak test Specified value 


+ Test function active Test OK 


€* Testfunction is being initiated, please 


wait 
* Test off 
Test aborted 





— Switch the ignition off. 
If the specified result is-obtained: 


System OK. 
If the specified result is not obtained: e 
— Repeat the tank leak test, switcHcthe ignition off and A the 


engine again and let run for 15 minutespat idle. 
— Switch the ignition off. 
If the specified result is again not obtained: 
— Aleak may be present. Refer to = page 97 . 
End of diagnosis. 
2.9 Diagnostic Mode 09 - Read Vehicle In- 
formation 


Diagnostic Mode 09 makes it possible to access vehicle-specific 
information from the ECM and the TCM (where applicable). 


4) Note 


Depending on scan tool and protocol used, Diagnostic Mode 09 
and the information provided may be referred to by a different 
name. 
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Test requirement 

* No DTCs stored in the DTC memory. 

Procedure 

— Connect the scan tool. 

— Switch the ignition on. 

— Select "Diagnostic Mode 09 - Vehicle Information". 
— Select the desired "Test-ID". 


— The information requested will be displayed on the scan tool 
Screen. 


The following table is a numerical list of all"Test-IDs" that may be 
selected. 


Test-ID Diagnostic text 
Vehicle identification number e.g. 


* Adifferent 17 digit number will be displayed 
for each vehicle 


Calibration identification e.g. 
NE + Engine Control Module (ECM) 


p @ Transmission Control Module (FCM) 


| 06: | CVN (check sum) e.g. 


@ EC5AE460 the check sum is different for ev- 
ery control module version 





— Switch the ignition off. 
End of Procedure. 


peas. 


RDE) 
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3 General Diagnosis 
The following table provides quick links to-all chapters,in this sec- 
tion. 





Preliminary Check. Referto > page 23 . 


3.1 Preliminary Check 


Before performing any pin point test or component diagnosis, a 
preliminary;check must be performed. 


Check the Technical Bulletins for information that may supersede 
any information included in this manual. Refer to > EBAHN- 
Websites 


— Connect the scan tool. 
— Switch the ignition on. 
— Using.he scan tool, check for any stored or related DTC's. 
If other DTC's are stored: 


— Repairthese DTC's first before performing the following pro- 
cedure. 


If no other DTC's are stored: 
— Using the scan tool, erase the DTC memory. Refer to 


2 page/7. 

— Perform a road tést to attempt to duplicate the/Customers 
complaint. p. 

If the DTC returns: — 


— Perform the diagnostic procedure. 
If the DTC does not return: 
— The fault is intermittent or a sporadic condition may exist. 


— Check the suspected component, electrical harness and elec- 
trical harness connectors for damage, corrosion, loose or 
broken terminals. 


— |f necessary, repair the faulty wiring connection. 
— Perform a road test to verify the repair. 

If the DTC returns: 

— Perform the diagnostic procedure. 

If the DTC does not return: 


The fault may have been the result of a loose electrical connec- 
tion. 


— Generate readiness code. Refer to ^ page 24 . 
End of diagnosis. 
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4 Readiness Code 
The following table provides quick links to all chapters in this sec- 
tion. 








Readiness Code Setting. Refer to > page 24 . 


4.1 Readiness Code, Setting 


Diagnostics are performed at regular intervals during normal ve- 
hicle operation. After repairing an emissions related system, a 
readiness code is generated by road testing the vehicle. 


If a malfunction is recognized during the drive cycle, it will be 
stored in the DTC memory. 


The OBD drive cycle operation will be monitored with a hand held 
diagnostic tool. Consult the manüfacturer's instrüction.manual for 
correct tool operation. 


The readiness code is erased every time the DTC memory is 
erased or any time the battery is disconnected. If the DTC mem- 
ory has beencérased or the battery is disconnected, a new read- 
iness code-must be generated. 


Only erase the DTC memory if a DTC has been stored. 
General Recommendations 


Mostmonitors will complete easier and quicker using a “steady- 
foot*and "smooth" acceleration during the drive cycle operation, 
cruise, and acceleration modes. 


Operating Conditions 


For,the EVAP monitor test, the coolant temperature and the am- 
bieñt air temperature must be between 10° C and 35° C with a 
difference between them no greater than 4° C. The ambient air 
temperature must not change more than 4° C during the drive 
cycle. procedure (e.g. when driving out of a heated workshop in 
the winter). 


Test requirements 
* Erase.the DTC memory. Refer to 2 page 7 . 
*  Coolanttemperature must be between 80° C and 110° C. 


* The Intake Air Temperature (IAT) must besbetween 10° C and 
35° C. Lj 


* Battery voltage müstbe a minimum of ifo. 
e Fuel tank level 1/4 to 3/4 full: 


/N WARNING 


When performing the drive cycle operation, pay strict attention 


to driving conditions and please observe and obey all posted 
speed limits. Failure to follow these instructions may result in 
personal injury or possible death. 





Drive Cycle Procedure 
— Connect the scan tool. 
— Switch the ignition on and start the vehicle. 
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— Idle the vehicle for 2-3 minutes. This executes the O2S Heater, 
Misfire, Secondary AIR, Fuel Trim, and Purge system moni- 
tors. 


— Drive the vehicle at 45-55 mph for a continuous 7 minute pe- 
riod, avoid stopping. This executes the EVAP, O28, Fuel Trim, 
and Misfire monitors. 


— Accelerate the vehicle to an engine speed of 5000 RPM (with 
automatic transmission use the tip-tronic mode) lift off the 
throttle until the engine speed is around 1200 rpm. This exe- 
cutes the fuel cut off 


— Accelerate the vehicle smoothly to 60-65 mph, cruise con- 
stantly for 5 min, this executes the Catalyst, O28, Misfire, Fuel 
Trim, and Purge System monitors. 


— Decelerate and idle the vehicle again for 3 minutes. This ex- 
ecutes the Misfire, Secondary AIR, Fuel Trim, and Purge 
system monitors. 


— Check the status of the readiness code. 


DE 


Depending on the scan tool used. The readiness code status may 
be displayed as complete, passed or OK. 


— Ifany engine monitor fails the drive cycle test- Repeat the drive 
cycle test until all engine monitors have successfully run 
through and passed. 


a Note 


When repeating the drive cycle operation for a failed EVAP mon- 
itor or thermostat-monitor, allow the engine to cool until the cool- 
ant temperature and the ambient air temperature aré be between 
10° C and 35° C with a difference between themsno greater than 
4° C is observed and repeat the drive cycle operation. 


If the drive cycle operation fails again. 


— Check the DTC memory for stored DTG's. Refer to 
> page 6. 


Repair the vehicle if necessary. 


— Repeat the drive cycle operation untilzall engine monitors have 
successfully run through and passed: 


— Remove the scan tool and switch theignition off. 
End of Procedure. 
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5 Diagnostic Trouble Code Tables 
The following table provides quick links to all chapters in this sec- 
tion. 


SAE POxxx Diagnostic Trouble Codes = page 26 . 
SAE P1xxx Diagnostic Trouble Codes = page 67 . 


SAE P2xxx Diagnostic Trouble Codes = page 68 . 
SAE P3xxx Diagnostic Trouble Codes = page 83 . 
SAE UOxxx Diagnostic Trouble Codes = page 84. 





5.1 SAE POxxx Diagnostic Trouble Codes 


For additional monitor strategy information. Refer to the > Bosch 
Motronic MED 7.1.1 OBD System Strategy document. 


Fuel, air mixture, and additional emissions regulations 
Error Mes- | Diagnostic Pro- |Malfunction {Secondary Parame- |Monitoring | Frequency of 


cedure Criteria and  |ters with Enable Con- | Time checks, MIL, 
ditions Illumination 


Check the Delay Adjust- |Engine Speed « 6320/5 Sec * Multiple 
Camshaft Ad- |ment Angle > |RPM 
justment 8° CAM * ECT -48-105°C * 2DCY 
Valve 1 - 

- . Ref * Oil Temp. 
N205 efer 48-1795 C 
Check the Signal Volt-  |Camshaft valve, 5 Sec * Continu- 
Camshaft Ad- |age Gommanded Off ous 
justment + Engine, Speed > 
Valve 13 80 RPM 
N205~. Refer 


Check the Continuous Engine Speed « |5 Sec 
Camshaft Ad- | Offset Adjust- 6320 RPM 
justment ment Angle > : 
Valve 1 - 8° CAM ECT -48-143° C 
N205- . Refer Oil Temp. 
-48-179* C 
Time after start > 2 
Sec 
Rationality Check the En- |Deviation in Engine Speed Idle |3 Sec * Multiple 
Check gine Speed  |Camshatt to ECT 9-105* C € 2DCY 
CAM Signe Load « 
l Time after start, > 
2 Sec 
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Frequency of 
checks, MIL, 
Illumination 


Malfunction 
Criteria and 
Threshold 


Error Mes- | Diagnostic Pro- 


cedure 


Secondary Parame- 
ters with Enable Con- 
ditions 


Monitoring 
Time 
Length 


Check the 
Oxygen Sen- 
sor (O2S) 
Heater -Z19- . 
Refer to 

= page 108 . 


Check the 
Oxygen Sen- 
sor (O2S) 
Heater -Z19- . 
Refer to 

> page 108 . 


Check the 
Oxygen Sen- 
sor (O2S) 
Heater -Z19- . 
Refer to 

2 page 108. 


Check Oxy- 
gen Sensor 
(O2S) Heater 
-Z29- . Refer 


Check Oxy- 
gen Sensor 
(O2S) Heater 
-Z2920 Refer 


Check Oxy- 
gen Sensor 
(O2S) Heater 
-Z29- . Refer 


Check Oxy- 
gen Sensor 
(O23) 3 Heat- 
er -Z62- . Re- 
fer to 

2 page 113. 


Check Oxy- 
gen Sensor 
(O2S) 3 Heat- 
er -Z62- . Re- 
fer to 

2 page 113. 


Check Oxy- 
gen Sensor 
(O2S) 3 Heat- 
er -262- . Re- 
fer to 

> page 113. 


Valüe 


Heater volt- 
age 2.34-3.59 
V 


Heater volt- 
age, « 2.34 V 


Heater volt- 
age »3.59 V 


Heater volt- 
age, 4.5-5.5 V 


Heater volt- 
age, 2.7 - 5.5 
V 


Heater volt- 
age, 4.5-5.5 V 


Heater volt- 
age, < 3.0 V 


Heater cur- 
rent, 2.7-5.5 A 


Heater, Comman- 
ded off 


Time after engine 
start, >5“Sec 


Heater, Comman- 
ded off 


Time after engine 
start, >5 Sec 


Heater, Comman- 
ded on 


Time after start, > 
Sec 


Heater, Comman- 
ded on 


Engine speéd >80 
RPM 


Heater, Comman- 
ded on 


Engine speed >80 
RPM 


Heater, Comman- 
ded on 


Engine speed > 80 
RPM 


Heater, Comman- 
ded off 


Engine speed, > 
80 RPM 


Heater, Comman- 
ded off 


Engine speed, > 
80 RPM 


Heater, Comman- 
ded off 


Engine speed, > 
80 RPM 





Multiple 
2 DCY 


Multiple 
2 DCY 


Multiple 
2 DCY 


Multiple 
2 DCY 


Multiple 
2 DCY 


Multiple 
2 DCY 


Multiple 
2 DCY 


Multiple 
2 DCY 


Multiple 
2 DCY 
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5.2 SAE POxxx Diagnostic Trouble Codes 


Fuel and air ratios 


Error Mes- | Diagnostic Pro- |Malfunction  |Secondary Parame- |Monitoring Frequency of 

sage cedure Criteria and  |ters with Enable Con- |Ti checks, MIL, 
Threshold ditions Illumination 
Value 


Cold Start Check Engine Engine speed, idle|20 Sec 
Idle Air speed de- . 
Throttle Valve| —viation » Vehicle speed, 
Control Mod- | 100 RPM | ready, no fault 
ule -J338- . i 
Refer to Idle con- KENN are S 
=> page 119. troller at 
jh value, |. EVAP purge valve 
E closed 
Idle con- Altitude, « 2700 m 
troller at 
max. val- Engine load, < 
ue, =-5% 27431% 
ECT atstart, » 55" 
C 
IAT, -10° C 


Check Mass Plausibility Fuel system moni- |90 Sec Continuous 
Air Flow with fuel tor, running * 2DCY 
(MAF) Sensor system / : 
-G70-.Refer | Bad calcu- |* Fuel adaptation, 
lation < active, no fault 
; 17% Lambda control, 
Plausibility| Closed loop 
kon Mass air flow » 45 
system / 
Bad calcu- Manifold to ambi- 
lation > ent pressure ratio 
17% < 0.82 
Intake Air Check Intake |IAT, > 130° C Time after engine |2 Sec Multiple 
Air Tempera- start 
ture (IAT) l 2 DCY 
i Sensor 2 - Engine speed 
G299- . Refer No fuel cut off 
Check Intake 2 Time after engine |2 Sec Multiple 
Air, Tempera- : start 
ture (IAT) 2 DCY 
Sensor 2 - Engine speed 
G299- . Refer No fuel cut off 
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P0102 


P0103 


Malfunction 
Criteria and 
Threshold 
Value 


Error Mes- | Diagnostic Pro- 
sage cedure 


Massor |- Check Mass Mass air 
Volume Air Air Flow flow vs. 
Flow A cir- (MAF) Sensor lower 
cuit -G70- . Refer threshold 
Range/ < 0-350 kg/ 
Perform- h 

ance 


Mass air 
flow vs. 
upper 
threshold 
map « 

Ray kg/ 


Bad calcu- 
lation > 
17% 


Fuel sys- 
tem (multi- 
ple) < 15% 


Bad calcu- 
lation < 
17% and 
Fuel sys- 
tem (multi- 
ple) » 1596 


Check Mass |MAF sensor 
Air Flow signal « 0.30 
(MAF) Sensor |V 

-G70- . Refer 


Mass or 


Check Mass 
Air Flow 
(MAF) Sensor 
-G70- . Refer 


MAF sensor 
signal » 4.90 
V 


Mass or 
Volume Air 
Flow A cir- 
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Secondary Parame- 
ters with Enable Con- 
ditions 


Time after engine 
start, 150 cam- 
shaft Rev. 


Engine:speed 
400-6000 RPM 


Throttle Position 
4-99 96 


IAT, No fault 


EVAP purge sys- 
tem, No fault 


Ambient pressure 
sensor, No fault 


Camshaft position 
sensor, No fault 


Throttle, No fault 


Manifold pressure 
sensor, No fault 


Lambda control, 
Closed loop 


Engine load, > 
18-70% 


Throttle position, < 
30-100% 


Mass air flow, 
35-300 kg/h 


ECT > 56° C or 
substitute,ECT > 
75°C 


IAT < 60° C 


Engine speed, 
1600-4640 RPM 


Time after engine 
start, 10 camshaft 
Revs 


Time after engine 
start, 10 camshaft 
Revs 





Monitoring | Frequency of 
i checks, MIL, 
Illumination 


Multiple 
2 DCY 


Multiple 


2 DCY 


Multiple 


2 DCY 
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Criteria and 
Threshold 


Error Mes- 
sage 


Diagnostic Pro- Secondary Parame- 
ters with Enable Con- 


ditions 


Monitoring | Frequency of 
i checks, MIL, 
Illumination 


Manifold 


Manifold 
Absolute 
Pressure/ 


Manifold 
Absolute 
Pressuré/ 


Check Mani- 
fold Absolute 
Pressure 
(MAP) Sensor 
-G71- . Refer 


Check Mani- 
fold Absolute 
Pressure 
(MAP) Sensor 
-G71- . Refer 


Pressure 
(MAP) Sensor 
+G71- . Refer 


Check Intake 
Air Tempera- 
ture (IAT) 
Sensor 2 - 
G299- . Refer 


Check Intake 
Air Tempera- 
ture (IAT) 
Sensor 2 - 
G299- . Refer 
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Value 


Manifold pres- 
sure signal vs: 
altitude sen- 
sor signal > 
150 hPa 


Signal voltage 
<0.12V 


IAT < -46° C 


Time engine start, 
> 25 Revs 


EVAP-purge sys- 
tem, No fault 


IAT, No fault 


Ambient pressure 
sensor, No fault 


Camshaft position 
sensor, No fault 


Throttle, No fault 


Time after engine 
start, 10 camshaft 


Time after engine 
start 


Engine speed 
No fuel cut off 


Time after engine 
start 


Engine speed 
No fuel cut off 


e Multiple 
* 2DCY 


Multiple 
2 DCY 


Multiple 
2 DCY 


Multiple 
2 DCY 


Multiple 
2 DCY 
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Error Mes- | Diagnostic Pro- 


cedure 


Engine Check Engine 
Coolant Tem- 
perature 
(ECT) Sensor 
sor 1 Cir- -G62- 


cuit 2 page 123. 


Range/ 

Perform- Check coolant 

ance regulator 5 
Engine:;Me- 
chanical, Fuel 
Injection and 
Ignition; Rep. 
Gr. 19 ; Cool- 
ing System 
Components . 


P0117 |Engine Check Engine 
Coolant Tem- 
perature 
(ECT) Sensor 
-G6 


= page 123. 


Check coolant 
regulator > 
Engine Me- 
chanical, Fuel 
Injection and 
Ignition; Rep. 
Gr. 19 ; Cool- 
ing System 

Components 


Malfunction 
Criteria and 
Threshold 
Value 


No change 
on signal, 
2.3K 


ECT at en- 
gine start > 
1069C 


Signal in 
range, 75 - 
105° C 

No change on 
signal, 2.3 


Secondary Parame- 
ters with Enable Con- | Time 
ditions 


Temp. Sensor 1: 
ECT at start, -42 - 
140°C 


ECT, 105 - 140°C 
Temp. Sensor 2 


Substitute témper- 
ature, > -42° C 


D Condition L: 


Vehicle speed, 0 - 
20 km/h 


Mass air flow, 4 - 
40 kg/h 


Time required / fre- 
quency, > 10 Sec- 
onds / 3 times 


and Driving Condition 
H . 


Vehicle speed, 50 


- 150 km/h 


Mass air flow, 
232-352 kg/h 


Time required /fre- 
quency, > 40 Sec- 
onds / once 


Frequency, Once 
Temp. Sensor 1 


ECT at start, -42 - 
1(95 C 


Ef. 495- 75°C 


Temp. Sensor 2 
Substitute temper- 
ature > 42°C 





i N 
C 


Monitoring | Frequency of 
checks, MIL, 
Illumination 


70 Sec * Once 
* 2DCY 


Continu- 
OUS 


2 DCY 
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Error Mes- 


Throttle/ 
Pedal Po- 


Throttle/ 
Pedal Po- 
sition Sen= 
sor A.Gir- 


Throttle/ 
Pedal Po- 
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Diagnostic Pro- 


Check Engine 
Coolant Tem- 
perature 
(ECT) Sensor 
-G62- 

> page 123. 


Check coolant 
regulator > 
Engine Me- 
chanical, Fuel 
Injection and 
Ignition; Rep. 
Gr. 19 ; Cool- 
ing System 
Components . 


Check the 
Throttle Posi- 
tion (TP) Sen- 
sor -G79-/ Ac- 
celerator Ped- 
al Position 
Sensor 2 - 
G185- . Refer 


Cheek the 
Throttle Posi- 
tion (TP) Sen- 
sor -G79-/ Ac- 
celerator Ped- 
al Position 
Sensor 2 - 
G185- . Refer 


Check the 
Throttle Posi- 
tion (TP) Sen- 
sor -G79-/ Ac- 
celerator Ped- 
al Position 
Sensor 2 - 
G185- . Refer 


Check oxygen 
sensor before 
catalytic con- 
verter 


2 page 142. 
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Malfunction 
Criteria and 
Threshold 
Value 


- 


Actual 
TPS 1 
calc. val- 
ue; 


Actual 
TPS 2 
calc. value 
OR TPS 1 
calc. value 
> 9% 


Signal voltage 
< 0.20 V 


Signal voltage 
> 4.80 V 


* O2Sce- 
ramic 
heater re- 
sistance, « 
640? C or 
9500 


Secondary Parame- 
ters with Enable Con- 
ditions 


Engine speed » 1200 
RPM 


Modeled exhaust 
gas temperature, > 
300° C 


Fuel cut off, not ac- 
tive 


Monitoring | Frequency of 
i checks, MIL, 
Illumination 


Continu- 
OUS 
2 DCY 


Continu- 
ous 


2 DCY 


0.14 Sec 


0.14 Sec- 
onds 


Continu- 
ous 


2 DCY 


Multiple 
2 DCY 





DTC |Error Mes- 


O2 Circuit |- 


P0131 
1) 


P0132 
P0133 


O2 Circuit |- 


Diagnostic Pro- 


Check oxygef 
sensor befote 
catalytic cón- 
verter 


2 page 142. 


Check oxygen 
sensor before 
catalytic con- 

verter 

2 page 142. 


Check oxygen 
sensor before 
catalytic con- 
verter 

2 page 108 . 


Malfunction 
Criteria and 
Thfeshold 
Value 


Virtual 
mass 
(VM)»2V 


Nernst 
voltage 
(UN) > 
1.75 V 


Adjust- 
ment volt- 
age (IA) > 
0.3 V 


Adjust- 
ment volt- 
age (IP) > 
0.3 V 


Virtual 
mass (VM) 
>3V 


Nernst 
voltage 
(UN) > 
1.75 V 


Adjust- 
ment volt- 
age (IA) 
Voltage > 
1.5V 


Adjust- 
ment volt- 
age (IP) > 
1.5V 


O2S signal 
front vs. 
modeled 
O2s signal 
ratio « 0.35 
and 


Cycles 
comple- 
ted, 


>12 (SU- 
LEV) 


>25 
(ULEV) 
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Secondary Parame- 


ters with Enable Con- 


ditions 


* O2sensor heated 


* O2sensor heated 
up 


Lambda control, 
closed loop 


Engine load, 
15-6096 


Engine speed, 
1400-3520 RPM 


Rabbit 2006 > 


Monitoring | Frequency of 
i checks, MIL, 
Illumination 


2 Sec * Multiplé 


2 DCY 


Multiplé 
2 DCY 


Multiple 
2 DCY 


Delta engine load, 


< 4%/ seg. 


Evap purge flow, < 
15 


Actual lambda, 
0.95 -1.05- 
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DTC |Error Mes-|Diagnostic Pro- |Malfunction |Secondary Parame- |Monitoring | Frequency of 
sage cedure Criteria and  |ters with Enable Con- | Time checks, MIL, 
ditions Length Illumination 


P0135/|O2 Sensor Check Oxy- Heater control, ac- e Multiple 
Heater Cir- gen Sensor tive * 
cuit, (Bank! — (O2S) Heater , * 2DCY 
1 Sensor -Z19- D dle 
1) Electri- page 108 . gas temperature > 
2 Fault c Heater re- 550* C 


sistance > 
300 Fuel cut off, not ac- 


tive 
Heater du- 
ty cycle, 
[9 
TOA ECT at start, > 10° C 
Ti fter |° Engine shut-off- 
Gos hea. time, >120 Sec- 
er on, 35 onds (During ECM 
Seconds keep alive time af- 
ter ignition off), 
«1,010 Seconds 


If error sensor 
heater detected: 
modeled exhaust 
gas temperature 
«600? C 


P0136 O2 Sefsor|- Check Oxy- Delta O2S Modeled exhaust Multiple 
Circuit, gen Sensor rear signal gas temperature, 
(O2S) Behind | voltage,» | 350 - 800° C 2 DCY 
Three Way 2V ; 


verter (TWC) - Number of not active 


G130-.Refer| checks, 6 SAI, not active 
Heater active for 
longer than, » 50 
Sec 


P0137 O2 Circuit |- Check Oxy- |Signal volt- ECT at engine off, Multiple 
( gen Sensor  |age, « 60 mV >60°C 
(O2S) Behind 4 2 DCY 
Three Way ECT at start, < 40 
Catalytic Ĉon- C 
verter (TWO) - Modeled exhaust 
G130- . Refer |. gas temperature 


-:J 300-800°C 


AND heater active 
for.longer than > 
60 Sec 


P0138 Check Oxy- Į|Signal voltage O2S rear, ready e Multiple 
S > 1.08 V 
(028) Behind Modeled exhaust * 2DCY 
Three Way gas temperature 
2) Catalytic Con- 300-800°C 


verter (TWC) - 

G130- . Refer ANE 
Heater active for 
longer than 60 Sec 
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Monitoring | Frequency of 
checks, MIL, 
Illumination 


Malfunction 
Criteria and 
Threshold 


DTC |Error Mes- | Diagnostic Pro- 


Secondary Parame- 
ters with Enable Con- | Time 
ditions 


cedure 


P0139] O2 Circuit 
( 


P0140] O02 Circuit 
No Activity 
Detected 
(Bank 1, 
Sensor 2) 


P0141/02 Sensor |- 
Heater Cir- 
cuit, (Bank 
1 Sensor 
2) Electri- 
cal Fault 


Value 


Check Oxy- 
gen Sensor 
(O2S) Behind 
Three Way 
Catalytic Con- 
verter (TWC) - 
G130- . Refer 


Signal volt- 
age, » 0.25 V 


Check Oxy- 
gen Sensor 
(O25) Behind 
Three Way 
Catalytic Con- 
verter (TWC) - 
G130- . Refer 


Signal volt- 
age, 400 
mV 


Internal re- 
sistance » 
7000 Q 


Check Oxy- ,[Heater resist- 
gen Sensor Jance, 1,200 - 
(O2S) Heater |32,400 O 
-Z29- 

2 pag&110. 





120 Sec |* Multiple 
* 2DCY 


O2S rear, ready, 
no fault 


Fuel cut off > 3 Sec 


Modeled exhaust 
gas temp. > 350° C 


Integrated mass 
air flow > 15 g 
220 Sec |» 


Modeled exhaust . 
gas temp. 
300-800? C 


AND 


Heater active lon- 
ger than 60 Sec- 
onds 


AND 

End of leaning 

( 796 ) or enrich- 
ment ( 1596 ) 


O2S rear, ready 


O2S rear, ready Multiple 


2 DCY 


Modeled exhaust 
gas temp. 670 - 
800° C 


AND 


Heater active for 
longer than 60 Sec 


126 SeCo. |* 
&. 2 DCY 


Heater, comman- 
ded on 


Multiple 


Modeled exhaust 
gas temp. 200 - 
680° C 


Fuel cut off not ac- 
tive 


Number of checks, 
10 


Engine shut-off 

time > 120 Sec 

(during ECM keep 

alive time after en- 

gine shut off), < 
Sec 


f^ 
cx 
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DTC |Error Mes- | Diagnostic Pro- 


Check the 
Oxygen Sen- 
sor (O2S) In 
Center Three 
Way Catalytic 
Converter 
(TWO) - 


G465- . Refer 


O2 Sensor|— Check the 
Oxygen Sen- 
sor (O2S)dn 
Center Three 
Way Catalytic 
Converter 


(TWC) - 
G465- . Refer 


P0144 
P0145 


Check the 
Oxygen Sen- 
sor (O2S) In 
Center Three 
Way Catalytic 
Converter 
(TWO) - 


G465- . Refer 


O2 Sensor |- Check the 
Oxygen Sen- 
sor (O2S) In 
Center Three 
Way Catalytic 
Converter 
(TWO) - 


G465- . Refer 


P0146 


P0147 
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Check Oxy- 
gen Sensor 
(O2S) 3 Heat- 
er -Z62- . Re- 
fer to 

2 page 113. 


Edition 06.2006 


Malfunction 
Criteria and 
Threshold 
Value 


Secondary Parame- Monitoring 
i Time 


Length 


Frequency of 
checks, MIL, 
Illumination 


Signal volt- 
age, « 60 mV 


ECT at Engine off, |* Multiple 


2 DCY 
ECdeat'start, <40° 
C 


Modeled exhaust 
gas Temp. 300- 
800° C and 


Heater active for 
longer than 40 Sec 


O2S rear, Ready |5 Sec 
Modeled exhaust 

gas Temp. 

300-800° C and 

Heater active for 

longer than 40 Sec 

O2S rear, ready, 


600 Sec 
No fault 
Fuel cut off, >3 

Modeled exhaust 

Integrated MASS! 

air flow, >20g {- 2| 

Bao Sec 


Sec 
gas temp. >400° C 
126 Sec 


Ee voltage 
1.08 V 


Multiple 
2 DCY 


Signal volt- 
age, >0.25 V 


Multiple 
2 DCY 


O28 rear, Ready: 


Modeéled exhaust 
gas temp. 
300-800° C And 


End of leaning 
(7%) or enrich- 
ment (15%) 


Signal volt- 
age, 400-500 
mV Internal 
resistance, 
>7,000 O 


Multiple 
2 DCY 


Heater, comman- 
ded on 


Heater resist- 
ance, 
880- 30, 400 O 


Multiple 


2 DCY 
Modeled exhaust 
gas Temp, 
300-680° C 


Fuel cut off, Not 
active 


Number of checks, 
10 


Engine shut off 
time, >120 Sec 
(during ECM keep 
alive time after en- 
gine shut off), < 
1010 Sec 
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Error Mes- | Diagnostic Pro- |Malfunction |Secondary Parame- |Monitoring | Frequency of 
Criteria and  |ters with Enable Con- | Ti checks, MIL, 
Threshold ditions Illumination 
Value 


O2 Sensor|- Check Oxy- |O2 Circuit e 02S signal front 
ircui gen Sensor ^ (Slow Re- vs. modeled O2S 
(O2S) Heater |sponse signal ratio,« 0.35 
-Z29- . Refer And 


Cycles completed, 
212 (SULEV) >25 
(ULEVII) 





RDE) 
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DTC |Error Mes- | Diagnostic Pro- 
sage cedure 


P0171 |System 


Check fuel 
pump delivery 
and quantity 
2 page 91 . 


Check Fuel 
pressure reg- 
ulator and re- 
sidual pres- 
sure 


2 page 90". 


Check fuel in- 
jectors -N30, 
N31, N32, 
N33, N83- 


= page 138 . 


Check oxygen 
sensor before 
catalytic con- 
verter 


= page 108 . 


Check Oxy- 
gen Sensor 
(O2S) Behind 
Three Way 
Catalytic Con- 
verter (TWC) - 
G130- . Refer 


rative Emis- 
sion (EVAP) 
Canister 
Purge Regu- 
lator Valve - 
N80- 

> page 98. 


Check intake 
system for 
leaks (false 
air). Refer to 
=> page 140. 
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Malfunction 
Criteria and 
Threshold 
Value 


Adaptive 
value at 
idle, > + 
6.0% 


Lambda control, 
closed loop 


Multiple 


2 DCY 
Evap purge valve, 
closed 


ECT, > 56.3° C 
Substitute ECT; 
75°C 


Engine speed < 
1,440 RPM 


Mass air flow < 25 
kg/h 

Delta part load 
adaptation, ready 


IAT < 60° C 


If low fuel signal is 
present, then wait 
until mass air inte- 
gral > 5 Kg 
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Monitoring | Frequency of 
checks;-MIL, 


DTC |Error Mes- 
sage 


Malfunction 
Criteria and 


Diagnostic Pro- 
cedure 


Secondary Parame- 
ters with Enable Con- | Time 


P0201 | Injector 
Circuit 
P0202 | Injector 
Circuit 
P0203 | Injector 
Circuit 
P0204 | Injector 
Circuit 
P0205 | Injector 
Circuit 


Check Fuel 
pressure reg- 
ulator and rez 
sidual pres- 


Check fuel in- 
jectors -N30, 
N31, N32, 
N33, N83- 

2 page 138. 


Check Evapo- 
rative Emis- 
sion (EVAP) 
Canister 
Purge Regu- 
lator Valve - 
N80- 

2 page 98. 


Check oxygen 
sensor before 
catalytic con- 
verter 

2 page 108 . 


Check Oxy- 
gen Sensor 
(O23) Behind 
Three Way 
Catalytic Con- 
verter (TWC) - 
G130- . Refer 


Check fuel in- 
jector -N30- 


= page 138 . 


Check fuel in- 
jector -N31- 
> page 138. 


Check fuel in- 
jector -N32- 


= page 138 . 


Check fuel in- 
jector - N33- 
2 page 138 . 


Check fuel in- 
jector -N83- 
2 page 138 . 


Threshold 
Value 


Adaptive 
value at 
idle, > + 
10% 


Signal volt- 
age, 4.5-5.5 V 


Signal volt- 
age, 4.5-5.5 V 


Signal volt- 
age, 4.5-5.5 V 


Signal volt- 
age, 4.5-5.5 V 


Signal volt- 
age, 4.5-5.5 V 


ditions 


Lambda control, 
closed loop 


Evap purge valve, 
closed 


ECT,» 56.3* C 
Sub. ECT,» 75^ C 


Engine speed 
1600- 4640 RPM 


Mass air flow 
35-300 Kg/h 


If low fuel signal is 
present, then wait 
until mass air inte- 
gral » 5 Kg 


Fuel tank level > 
13% 


Injection valve, 

switched off 

* Engine speed > 80 
RPM 


Injection valve, 

switched off 

@ Engine speed > 80 
RPM 


Injection valve, 

switched off 

* Engine speed » 80 
RPM 


Injection valve, 

switched off 

* Engine speed » 80 
RPM 


Injection valve, 

switched off 

* Engine speed » 80 
RPM 





Illumination 


Multiple 
2 DCY 


Continu- 
ous 


2 DCY 
Continu- 
ous 

2 DCY 
Continu- 
ous 

2 DCY 
Continu- 
ous 

2 DCY 
Continu- 
ous 

2 DCY 
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DTC |Error Mes- Malfunction 
Criteria and 
Threshold 


Value 


TPS 1- 
TPS 2, > 


Diagnostic Pro- Secondary Parame- 
ters with Enable Con- 


ditions 


Monitoring 
Time 
Length 


Frequency of 
checks, MIL, 
Illumination 


Check the 
Throttle Posi- 


Engine speed » 1200 
RPM 


P0222 |Throttle / 
Pedal Po- 
sition Sen- 
sor / 
Switch B 
Circuit 
Low Input 


P0223 |Throttle / 
Pedal Po- 
sition Sen- 


P0267 


tion (TP) Sen- 
sor -G79-/ Ac- 
celerator Ped- 
al Position 
Sensor 2 - 
G185- . Refer 


Check the 
Throttle Posi- 
tion (TP) Sen- 
sor -G79-/ Ac- 
celerator Ped- 
al Position 
Sensor 2 - 
G185- . Refer 


Check the 
Throttle Posi- 
tion (TP) Sen- 
sor -G79-/ Ac- 
celerator Ped- 
al Position 
Sensor 2 - 
G185- . Refer 


Check fuel in- 
jector -N30- 
2 page 138 . 


Check fuel in- 
jector -N30- 
> page 138. 


Check fuel in- 
jector -N31- 
2 page 138 . 


Check fuel in- 
jector -N31- 
2 page 138. 


Check fuel in- 
jector -N32- 


= page 138 . 
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6.3% 


Actual 
TPS 1 
calc. value 


Actual 
TPS 2 
calc. val- 
ue, or TPS 
2 calc. val- 
ue > 9% 


Signal voltage 
< 0.20 V 


Signal voltage 
> 4.80 


Signal voltage 
<3 V 


Signal current 
<2.2-4.0 A 


Signakvoltage 
<3V 


Signal current 
< 2.2-4.0 A 


Signal voltage 
<3 V 


Engine speed > 1200 
RPM 


Engine speed > 1200 
RPM 


Injection valve 
switched off 


Engine speed > 80 
RPM 


Injection valve 
switched on 


Engine speed > 80 
RPM 


Injection valve 
switched off 


Engine speed > 80 
RPM 


Injection valve 
switchéd.on 


Engine speed > 80 
RPM 


Injection valve 
switched off 


Engine speed > 80 
RPM 


0.14 Sec 
0.14 Sec 


Continu- 
ous 


2 DCY 


Continu- 
ous 


2 DCY 


Continu- 
ous 


2 DCY 


Continu- 
ous 


2 DCY 


Continu- 
ous 


2 DCY 


Continu- 
ous 


2 DCY 


Continu- 
ous 


2 DCY 





Rabbit 2006 > 
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Monitoring | Frequency of 
checks, MIL, 
Illumination 


Generic Scan Tool - 


DTC |Error Mes- 
sage 


Malfunction 
Criteria and 
Threshold 


Diagnostic Pro- 
cedure 


Secondary Parame- 
ters with Enable Con- 
ditions 


P0268 | Cylinder 3 
Injector 
Circuit 
High 
P0270 | Cylinder 4 
Injector 
Circuit 
P0271 |Cylinder 4 
P0273 
L 
P0274 | Cylinder 5 
Injector 
Circuit 
High 


Ignition system 


Check fuel in- 
jector -N32- 
2 page 138 . 


Check fuel in- 
jector - N33- 
> page 138 . 


Check fuel in- 
jector - N33- 


= page 138 . 


Check fuel in- 
jector -N83- 


2 page 138. 


Check fuel in- 
jector -N83- 


= page 138. 


Value 


Signal current 
< 2.2-4.0 A 


Signal voltage 
<3 V 


Signal current 
< 2.2-4.0 A 


Signal voltage 
<3V 


Signal current 
< 2.2-4.0 A 


Injection valve 
switched on 


Engine speed > 80 
RPM 


Injection valve 
switched off 


Engine speed > 80 
RPM 


Injection valve 
switched on 


Engine speed > 80 
RPM 


Injection valve 
switched off 


Engine speed > 80 
RPM 


Injection valve 
switched on 


Engine speed > 80 
RPM 


Continu- 
ous 


2 DCY 


Continu- 
ous 


2 DCY 


Continu- 
ous 


2 DCY 


Continu- 
ous 


2 DCY 


Continu- 
ous 


2 DCY 


Error Mes- | Diagnostic Pro- | Malfunction 


cedure 


Secondary Parame- 
ters with Enable Con- 
ditions 


Monitoring 
Time 
Length 


Frequency of 
checks, MIL, Il- 
lamination 


tion (single 
or Multi- 
ple) 


Check fuel in- 
jectors -N30, 
N31, N32, 
N33, N83- 


> page 138. 


Check Ignition 
Coil with Pow- 
er Output 
Stage 

=> page 168 . 


Check Spark 
plugs 
z»page 168 . 


Check the in- 
take system 
for leaks 


> page 140%, 


Check Fuel 
pressure reg- 
ulator and re- 
sidual pres- 
sure 


> pf eee od O od 90. 


Emission 
threshold 
misfire rate 
(MR) > 

2.5% 


Catalyst 
damage 


*Active after engine |° 
start, idle 150 RPM 


* Camshaft revolu- 
tions 1 


* Engine speed 520 
- 6,840 RPM 


*Engine torque, > = 
0 Nm 


. IAT > -48° C 
*ECT at start > -30° 
C 


*Fuel cut off, not ac- 
tive 


* Reügh Road not 
“SJ detected 


+ Internal Can „NA: 





. l. Continuous | 
* 2DCY 


5. Diagnostic Trouble Code Tables ae 1 


Rabbit 2006 > 
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DTC |Error Mes- Malfunction 
Criteria and 


Threshold 


Diagnostic Pro- 
cedure 


Secondary Parame- 
ters with Enable Con- 
ditions 


Monitoring | Frequency of 
Time checks, MIL, Il- 
Length lumination 


Check fuel in- 
jectors -N30, 
N31, N32, 
N33, N83- 


= page 138. 


Check Ignition 
Coil with Pow- 
er Output 
Stage 

2 page 168 . 


Check Spark 
plugs 
2 page 168 . 


Check the in- 
take system 
for leaks 


2 page" 140 . 


Check Fuel 
pressure reg- 
ulator and re- 
sidual pres- 
sure 

2 page 90. 


Check fuel in- 
jectors -N30, 
N31, N32, 
N33, N83- 


> page 138 . 


Check Ignition 
Coil with Pow- 
er Output 
Stage 

2 page 168 . 


Check Spark 
plugs 
2 page 168 . 


Check the in- 
take system 
for leaks 


2 page 140. 


Check Fuel 
pressüre reg- 
ulator and"re- 
sidual pres- 
sure 

2 page 90. 
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Value 


* Emission 
threshold 
misfire rate 
(MR) > 
2.5% 


Catalyst 
damage 
misfire rate 


Emission 
threshold 
misfire rate 
(MR) > 
2.5% 


Catalyst 

damage 
misfire rate 
MR 


5-30% 


*Active after engine 
start, idle 150 RPM 


* 1 camshaft rota- 
tion 

. Engine speed 
range 520 - 6,840 
RPM 

* Engine torque > 0 
Torque (Nm) 


. IAT > -48° C 


*ECT at start > -30° 
C 


*Fuel cut off, not ac- 
tive 


*55n5Rough road not 
detected 


* Internal Cán, N.A. 


*Active after engine 
start, idle 150 RPM 


* 1 camshaft rota- 
tion 


. Engine speed 
range 520 - 6,840 
RPM 


* Engine torque > 0 
Torque (Nm) 


. IAT > -48° C 
*ECT at start, > -30? 
(9 


*Fuel cut off, not ace 
tive 


* Rough road not 
detected 


* Internal Can, N.A. 


e 200 
revs 


* Continuous 


* Immed. 


Continuous 


* Immed. 
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Monitoring | Frequency of 
checks, MIL, Il- 
lumination 


Malfunction 
Criteria and 
Threshold 


DTC |Error Mes- | Diagnostic Pro- 
cedure 


Secondary Parame- 
ters with Enable Con- | Time 
ditions 


Check fuel in- 
jectors -N30, 
N31, N32, 
N33, N83- 


= page 138 . 


Check Ignition 
Coil with Pow- 
er Output 
Stage 

2 page 168 . 


Check Spark 
plugs 
=> page 168 . 


Check the in- 
take system 
for leaks 


2 page 140. 


Check Fuel 
pressure reg- 
ulator and re- 
sidual pres- 
sure 

2 page 90. 


Check fuel in- 
jectors -N30, 
N31, N32, 
N33, N83- 


= page 138 . 


Check Ignition 
Coil with Pow- 
er Output 
Stage 

> page 168 . 


Check Spark 
plugs 
> page 168 . 


Check the in- 
take system 
for leaks 


2 page 140. 


Check Fuel 
pressure reg- 
ulator and re- 
sidual pres- 
sure 

-$page 90. 


Value 


* Emission 
threshold 
misfire rate 
(MR) > 
2.5% 


Catalyst 
damage 
misfire rate 


Emission 
threshold 
misfire rate 
(MR) 2.5% 


Catalyst 
damage 
misfire rate 


*Active after engine 
start, idle 150 RPM 


* 1camshaft rota- 
tion 

. Engine speed 
range 520 - 6,840 
RPM 

*Engine torque, > 0 
Torque (Nm) 


. IAT > -48° C 


*ECT at start, > -30° 
CI 


*Fuel cut off, not ac- 
tive 


* Rough road not 
detected 


* Internal Can, N.A. 


*Active after engine 
start, idle 150 RPM 


* 1camshaft rota- 
tion 

. Engine speed 
range 520 - 6,840 
RPM 


* Engine torque > 0 
Torque (Nm) 


. IAT > -48° C 
*ECT at start > -30° 
(G 


*Fuel cut off not ac- 
tive 


* Rough road not 
detected 


* Internal Can, N.A. 
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Continuous 


Immed. 


* Continuous 


* |mmed. 





DTC |Error Mes- 
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Malfunction 


Diagnostic Pro- 
cedure 


Secondary Parame- 
ters with Enable Con- 
ditions 


Monitoring | Frequency of 
i checks, MIL, Il- 
lumination 


Criteria and 
Threshold 
Value 


sage 


Continuous 


Immed. 


— Check fuel in-|* Emission *Active after engine|200 revs |° 
jectors -N30, threshold start, idle, 150 
N31, N32, misfire rate RPM 
oe SEND 1 camshaft rota 

1 : e - 
—page 138 Catalyst tion 
Check Ignition] | damage 

€ fi t . Engine speed 
CO MM OW (MR) | range $20 - 6,840 
Stage RPM 
2 page 168. * Engine torque » 0 
Torque (Nm) 
Check Spark > 
plugs ? IAT > -48° C 
= pagë 168. “ECT at start > -30° 
Check the in- c 
take system *Fuel cut off not ac- 
for leaks tive 
2 page 140. 
* Rough road not 
Check Fuel detected 
Uer ando. + Internal Can, N.A. 
sidual pres- 
sure 
Check Engine | Missing refer- 


Speed (RPM) |ence mark 
Sensor - within 720° 
Zero test pro- |ECT > 39°C 150 Sec 
cedure, failure|9 Knock control, Ac- 
@ Test im- tive 
| 
ee Bo * Engine load, » 
cedure 30% 
failed * Engine speed, 
1200-5040 RPM 
Fs 


Multiple 


2 DCY 


G28-.Refer |KW,>2ina 
row 
* Engine 
speed,;sig- 
nal 


Missing 
ref. Mark, 
> 5 any- 
time within 
8 in a row 


Signal cor- 
rection -* / - 
1 tooth, » 8 
in a row 


P0321 | Ignition / 


P0322 | Ignition / 
P0324 


44 Rep. Gr.ST - Generic Scan Tool 


Continuous 
2DCY 


Check Engine 
Speed (RPM) 
Sensor - 
G28- . Refer 


Camshaft sig- 

nal > 8 

* Engine 
speed, no 
signal 


Check Knock 
Sensor -G61, 
. Refer 


Continuous 
2 DCY 





Error Mes- 


circuit low 
input 


Camshaft 
Position 
Sensor A 
circuit Low 


Camshaft 
Position 


Diagnostic Pro- 
cedure 


Check Knock 
Sensor - 
G61- . Refer 


Check Knock 
Sensor - 
G61- . Refer 


Check the 
Knock Sensor 
-G66- . Refer 


Check the 
Knock Sensor 
. Refer 


Check Cam- 
shaft Position 
(CMP).Sensor 
-G40--. Refer 


Check Cam- 
shaft Position 
(CMP) Sensor 
-G40- . Refer 


Check Cam- 
shaft Position 
(CMP) Sensor 
-G40- . Refer 


Check Ignition 
Coil with Pow- 
er Output 
Stage 

2 page 168 . 


Malfunction 
Criteria and 
Threshold 
Value 


Lower thresh- 


old, 0.43-1.13 RP 
V 


Upper thresh- 
old, 7-32 V 


Lower thresh- 
old, 0.43-1.13 
V 


Upper thresh- 
old, 7-32 V 


Signal volt- 
age, no alter- 
ing 


Signal high 
voltage 12 
Revs 


to battery 
*,« 5-8.8 
mV 


Rabbit 2006 > 
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Secondary Parame- 

ters with Enable Con- 

ditions 

Engine speed > 2000 
M 

@ ECT >39°C 

@ Engine load > 30% 

Engine speed > 2000 

RPM 

@ ECT >39°C 

* Engine load » 3096 


Engine speed » 2000 
RPM 


* ECT >39°C 
* Engine load » 3096 


Engine speed » 2000 
RPM 


* ECT >39°C 
* Engine load»».3096 





Monitoring 


Frequency of 

checks, MIL, Il- 

lumination 

* Continuous 
2 DCY 


Continuous 
2 DCY 


Continuous 
2 DCY 


Continuous 
2 DCY 


Continuous 
2 DCY 


Continuous 
2 DCY 


Gontinuous 
2 DCY 


Continuous 
2 DCY 
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Error Mes- | Diagnostic Pro- 


Check Ignition 
Coil with Pow- 
er Output 
Stage 

2 page 168 . 


Check Ignition 
Coil with Pow- 
er Output 
Stage 

2 page 168 . 


Check Ignition 
Coil with Pow- 
er Output 
Stage 

2 page 168 . 


Check Ignition 
Coil with Pow- 
er Output 
Stage 

2 page 168 . 


46 Rep. Gr.ST - Generic Scan Tool 


Generic Scan Tool - Edition 06.2006 


Malfunction 
Criteria and 
Threshold 
Value 


Secondary Parame- 
ters with Enable Con- 
ditions 


Signal current | Engine speed, « 80 
« 4.95-8.82 PM 
mA 
* Signal volt- 
age short 
to ground, 
0.5-1 V 


Signal volt- 
age short 
to battery 
*,« 5-8.8 
mV 


Signal current | Engine speed, « 80 
« 4.95-8.82 PM 
mA 
* Signal volt- 
age short 
to ground, 
0.5-1 V 


Signal volt- 
age short 
to battery 
*€.5-8.8 
mV 


Signal current | Engine speed, « 80 
« 4.95-8.82 PM 
mA 


* Signal volt- 
age short 
to ground, 


0.5-1V 


Signal volt- 
age short 
to battery 
+, < 5-8.8 
mV 


Signal current | Engine speed, « 80 
« 4.95-8.82 PM 
mA 
* Signal volt- 
age short 
to ground, 
0.5-1 V 


Signal volt- 

age short 

to battery 

*,« 5-8.8 
Cy" 


Monitoring | Frequency of 
i checks, MIL, Il- 
lumination 
* Continuous 


* 2DCY 


Continuous 
2 DCY 


Continuous 
2 DCY 


Continuous 
2 DCY 
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Monitoring | Frequency of 
checks, MIL, Il- 
lumination 


Malfunction 
Criteria and 
Threshold 
Value 


DTC |Error Mes- | Diagnostic Pro- 


Secondary Parame- 
ters with Enable Con- | Time 
ditions 


Secondary|- Check Secon- SAI mass 


rect Flow 


dary Air Injec- 
tion (AIR) Sol- 
enoid Valve - 

N112- . Refer 


airflow 
measured 
with O2S 
front and 


Modeled 
functional 
« 20.096 


SAI mass air- 


Detected 


* Mass air flow, 7 -|20 Sec Once per DCY 
120 kg/h * 2DCY 

* IAT 5.3 - 50.3° C 
* ECT 5.3- 99.8? C 
* Altitude « 2,700 m 
e O2Sfront, ready 
no fault 
* Delta engine load 
-5.00 - 5.0096 
Functional check 
ready, no fault 
Mass air flow 7 - 
120 kg/h 
[AT,5.3 - 50.3* C 
* ECT 5.3.- 99.8? C 
* Altitude « 27700 m 
e O2S front, ready, 
no fault 
* Delta engine load 
-5.00 - 5.0096 


Continuous 
2 DCY 


Check Secon- 
dary Air Injec- 
tion (AIR) Sol- 
enoid Valve - 

N112- . Refer 


Signal volt- 


age, 
9.25-11.25 
V 


P0413 | Secondary '- 


P0414 
t 
P0418 


*Air valve comman-|0.5 Sec 
ded off 
*Engine speed » 80 
RPM 


*Air valve comman:z|0.5 Sec 
ded off 
*Engine speed 2:80 
RPM 
*Air valve comman- 
ded on 

* Pump relay com-|0.5 Sec 
manded off 
*Engine speed » 80 
RPM 
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Continuous 
2 DCY 


Signal volt- 
age short 
to ground, 
<6V 


Signal cur- 
rent short 
toyBattery 


^ ws 


Signal volt- 


dary Air Injec- 
tion (AIR) Sol- 
enoid Valve - 

N112- . Refer 


Continuous 
dary Air Injec- 
tion (AIR) 2 DCY 
Pump Relay - 
J299- . Refer 


age, 
4.5-5.5 V 





Rabbit 2006 > 


DTC |Error Mes- | Diagnostic Pro- 


P0420 | Catalyst Check oxygen 
sensor before 
catalytic con- 

verter 


> page 108 . 


Check Oxy- 
gen Sensor 
(O2S) Behind 
Three Way 
Catalytic Con- 
verter (TWC) - 
G130- . Refer 


Check Three 
Way Catalytic 
Converter 
(TWC). Refer 
to 
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Malfunction 
Criteria and 
Threshold 
Value 


Secondary Parame- 
ters with Enable Con- 
ditions 


Monitoring | Frequency of 
Time checks, MIL, Il- 
Length lumination 


Measured Time after engine * Continuous 
OSC / OSC of|start > 450 Sec 
borderline * Engine start temp. * 2DCY 


catalyst >10°C 


+ : 
SSma Delta Exhaust 
Mass Flow < 25 
Kg/h/s 


Exhaust Gas Mass 
Flow < 20-90 Kg/h/ 
S 


* 
* Measured 
OSC (HC 
Correla- 
ted) « 1 


Measured 
OSC Cata- 
lyst Sys- 
tem (NOX 
correlated) 
<1 


Exhaust Gas 
Temp. Front Cata- 
lyst 570-800° C 


Exhaust Gas 
Temp. in Catalyst 
System, N.A.° C 


EVAP Purge flow 
< 25% 


Mass airflow at 
catalyst Temp. 
23-75 Kg/h 
420-620° C 


Engine load, 
12-5096 


Mass. airflow at 
catalyst temp. 
75-120 Kg/h 
600-720°€ 


Engine speed 
1200-4200 RPM 


Lambda control, 
Closed loop 


No misfire, No fault 
SAS not active 


Number of checks, 
3 


O28 rear 1, O28 
rear 2 ready, No 
fault 





RDE) 
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DTC |Error Mes- | Diagnostic Pro- Secondary Parame- | Monitoring | Frequency of 
cedure ters with Enable Con- | Ti checks, MIL, Il- 
ditions lumination 


Additional exhaust regulation 


Check Evapo- Deviation Engine speed Idle |30 Sec * Once per 
rative Emis- lambda RPM DCY 


ion (EVAP trol 
cenit i coo Engine speed de- * 2DCY 


Purge Regu- viation < 100 RPM 


Deviation , : 
lator Valve idle control Time after engine 


< 33% start > 350 Sec 


IAT > 4.5° C 
Check Leak ` 
Detection ECT > 60° C 


Pump (LDP) - 
V144- . OR 


Substitute ECT > 
80°C 


rative Emis- Altitude < 2,/000m 
sion (EVAP) 
Canister Sys- 
tem for proper 
seal 

=> page 97. 


Lambda control, 
closed loop 
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DTC |Error Mes-|Diagnostic Pro- |Malfunction |Secondary Parame- | Monitoring | Frequency of 
Criteria and  |ters with Enable Con- | Ti checks, MIL, Il- 
Threshold ditions lumination 
Value 


Check Evapo-| Time for pres- Evap purge valve |150 Sec |* Once every 
rative Emis- |sure drop < closed DCY 


ion (EVAP) 1. 
RS l dd LDP Activated * 2DCY 


Purge Regu- Altitude <2,700 M 
lator Valve - 


N80- - IAT 4.5 - 95° C 
page 98 . 
i IAT drop after en- 


— Check Leak gine start < 5.25 K 


Detection . . 
Time after engine 
peers start 5 - 1,200 Sec 


Intake manifold 
=> page 100 vacuum > 200 hPa 
— Refer to 
EVAP Sys- ECT 4 -115° C 
tem, Checking 
for Leaks 


2 page 97 . 


Restart temp. dif- 
ference » 52K 


Vehicle speed > 
30 MPH 


Selected gear any 
gear 


Deep Down Hill 
Driving 


Deltaambient 
pressure < 7.05 
hPa 


or 


Engine load NOT 
< 10.5% 


and 


Delta vehicle 
speed, Delta vehi- 
cle speed NOT > = 
1.3 km/h 


Check Evapo=| Signal voltage Evap purge valve * Continuous 
rative Emis- 4> 4.4 -5.6 V Commanded off 

sion (EVAP) , * 2DCY 
Purge Regu- RPM 

lator Valve - 

N80- 


2 page 98 . 


Check Leak 
Detection 
Pump (LDP) - 
V1 


2 page 100 
— Refer to 


EVAP Sys- 
tem, Checking 
for Leaks 


2 page 97 . 
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DTC |Error Mes- | Diagnostic Pro- |Malfunction |Secondary Parame- | Monitoring | Frequency of 
Criteria and  |ters with Enable Con- | Time checks, MIL, Il- 
Threshold ditions lumination 
Value 


Check Evapo- |Time for pres- Evap purge valve |150 Sec |* Once every 
rative Emis- |sure drop < closed DCY 


ion (EVAP) |O. 
Css ) SERE LDP Activated * 2DCY 


Purge Regu- Altitude <2,700 M 

lator Valve - 

N80- ag IAT 4.5 - 95° C 
page : 

E IAT drop after en- 


— Check Leak gine start < 8.25 K 


Detection I . 
Time after engine 
up cur start 5 - 1,200 Sec 


Intake manifold 
2 page 100 vacuum > 200 hPa 
— Refer to 
EVAP Sys- ECT 4.5 - 105° C 
tem, Checking Restart temp. dif- 
for Leaks ference > 52 K 


2 page 97. Vehicle speed 30 
MPH 


Selected gear any 
drive 


Deep Down Hill 
Driving 


Delta ambient 
pressure « 7.05 
hPa 


or 


Engine load NOT 
<10.5% 


and 


Delta vehicle 
speed NOT » - 1.3 
Km/hkm/h 
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DTC |Error Mes-|Diagnostic Pro- |Malfunction |Secondary Parame- | Monitoring | Frequency of 
Criteria and  |ters with Enable Con- | Time checks, MIL, Il- 
Threshold ditions Length lumination 
Value 


Check Evapo-| Time for pres- Evap purge valve |150 Sec |* Once every 
rative Emis- |sure drop, < closed DCY 


ion (EVAP . 
ae eee LDP Activated * 2DCY 


Purge Regu- Altitude <2,700 M 
lator Valve - 


N80- - IAT 4.5 - 95°\G 
page 98 . 
i IAT drop after en- 


— Check Leak gine start < 5.25 K 


Detection : . 
Time after engine 
ul e start 5 - 1200 Sec 


Intake manifold 
2 page 100 vacuum > 200 hPa 
— Refer to 
EVAP Sys- ECT 4-115 °C 
tem, Checking 
for Leaks 


2 page 97 . 


Restart temp. dif- 
ference » 52K 


Vehicle speed 0 - 
140 Km/h 


Selected gear, any 
gear 


Deep Down Hill 
Driving 


Delta ambient 
pressure < 2 hPa 


or 


Engine load NOT 
< 13.5% 


and 


Delta vehicle 
speed NOT >= 1.3 
km/h 


Vehicle accelera- 
tion « 1.8 m/s 


Delta engine load 
< 14%/seg 
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Monitoring | Frequency of 
checks, MIL, Il- 
lumination 


Malfunction 
Criteria and 
Threshold 


Error Mes- | Diagnostic Pro- Secondary Parame- 
ters with Enable Con- | Time 


ditions 


Continuous 
2 DCY 


Evapora- Check Evapo- Evap purge valve, 0.5 Sec . 
i i rative Emis- Commanded off 

sion (EVAP : 
E ed Engine speed » 80 

Purge Regu- RPM 
lator Valve - 
N80- 


2 page 98. 


Check Leak 
Detection 
Pump (LDP) - 
V144- . 


Signal voltage |* 


> page 100 
Refer to 


EVAP Sys- 
tem, Checking 
for Leaks 


Continuous 
2 DCY 


Evapora- 
tive Emis- 


Check Evapo- Evap purge valve, |0.5 Sec ° 
rative Emis- Commanded on 

sion (EVAP) , d 
Canister Engine speed, > 

Purge Regu- 80 RPM 
lator Valve - 
N 


Signal current |° 
A 


> page 98 . 


Check Leak 
Detection 
Pump (LDP) - 
V144- . 


> page 100 
Refer to 


EVAP Sys- 
tem, Checking 
for Leaks 


2 page 97 . 


Control module and output signals 


DTC |Error Mes- 
sage 


Diagnostic Pro- 
cedure 


Secondary Parame- 
ters with Enable Con- 
ditions 


Malfunction 


Monitoring | Frequency of 
Ti checks, MIL, ll- 
lumination 


P0480|Fan 1 Con- |- 
trol Circuit 


Check con- 
nection of 
coolant fan 


Signal volt- 
age, 4.5-5.5 V 


Continuous 
2 DCY 


control mod- 
ule. Refer to 
> Engine Me- 
chanical, Fuel 
Injection and 
Ignition; Rep. 
Gr. 19 ; Cool- 
ing System 
Components . 
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DTC |Error Mes- 
sage 


P0481 |Fan 2 Con- |- 
trol Circuit 


P0501 | Vehicle 


P0506 Idle Air 
Control 
System 
RPM lower 
than expec- 
ted 


Diagnostic Pro- 
cedure 


Check con- 
nection of 
coolant fan 
control mod- 
ule. Refer to 
> Engine Me- 
chanical, Fuel 
Injection and 
Ignition; Rep. 
Gr. 19 ; Cool- 
ing System 
Components . 
Check the 


speed signal. 
Refer to 


> page 153. 


Check 


Throttle Valve 
Control Mod- 
ule -J338- . 
Refer to 


> page 119“ 


P0507 | Idle Air 
Control 


Check 


Throttle Valve 
Control Mod- 
ule -J338- . 
Refer to 


> page 119. 


Replace the 
Motronic En- 
gine Control 
Module 
(ECM) - 
J623- . Refer 


P0601 
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Malfunction 
Criteria and 
Threshold 
Value 


Signal volt- 

age,<3V 

@ Signal cur- 
rent, 
0.6-1.2A 


Signal volt- 
age, 
4.5-5.5 V 


VSS Signal « 
3 MPH 


Fuel cut-off, 4 Sec 
* Engine speed 
1500-4500 RPM 


Engine speed |Engine speed, Idle 
deviation « * Vehicle speed, 0 
100 RPM MPH 


* Idle con- 
troller at Vehicle speed, 


min. Value|  "eady, no fault 
wb ir purge valve, 
closed 
Altitude < 2700 m 
IAT -10° C 


ECT > 55° C 
Engine speed |Engine speed, Idle 5 Sec 
deviation > @ Vehicle speed, 0 
100 RPM MPH 


+ - 
git con Vehicle speed, 


troller at 
min. Value ready, no fault 


= -5% EVAP purge valve, 
closed 

Altitude < 2700 m 
IAT -10° C 

ECT > 55° C 


No fuel cut off 


Internal check 
sum incorrect 


Continuous 
2 DCY 


Multiple 
2 DCY 


2 DCY 


e Multiple 
* 2DCY 





DTC 


P0604 
P0605 


P0606 
P0606 | ECM / PCM |- 


Error Mes- 


Control 


Internal 
Control 
Module 
Random 
Access 
Memory 
(RAM) Error 


Internal 
Control 
Module 
Read Only 
Memory 
(ROM) Er- 
ror 


ECM / PCM 
Processor 


Processor 


Diagnostic Pro- 
cedure 


Replace the 
Motronic En- 
gine Control 
Module 
(ECM) - 
J623- . Refer 


Replace the 
Motronic En- 
gine Control 
Module 
(ECM) - 
J623- . Refer 


Replace the 
Motronic En- 
gine Control 
Module 
(ECM) - 
J623- . Refer 


Replace the 
Engine Con- 
trol Module 


(ECM) -J623- fs 


2 page 149. 


Replace the 
Engine Con- 
trol Module 
(ECM) -J623- 


2 page 149. 


Malfunction 
Criteria and 
Threshold 
Value 


Write ability 
check, failed 


Check, failed 


* Check 
, failed 


J Internal 
logic, in- 
correct 


Check- 
sum, incor- 
rect 


Engine tor- 
que, out of 
range 


Engine op- 
eration 
condition, 
incorrect 


Difference be- 
tween meas- 
ured calibra- 
tion resist- 
ance in ECM 
and set value, 
> 450 
* (LSU 
4.9-300 Q) 


+è (LSU 
4.2-80 Q) 


* Signal volt- 
age, « 0.2 
V 


* Signal volt- 
Val 24.8 
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Monitoring | Frequency of 
checks, MIL, Il- 
lumination 


Generic Scan Tool - 


Secondary Parame- 
ters with Enable Con- | Time 
ditions 
Multiple 
2 DCY 


Multiple 
2 DCY 


Multiple 
2 DCY 


Multiple 
2 DCY 


Time after engine . 
start, > 40 Sec 
+ Engine speed, Idle * 2DCY 


Multiple 
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DTC |Error Mes- |Diagnostic Pro- |Malfunction 
sage cedure Criteria and 
Threshold 


Frequency of 
checks, MIL, Il- 
lumination 


P0627 | Fuel Pump Check the fuel | Signal volt- 


P0629 | Fuel Pump 
A Control 
Circuit High 


P0685 

P0686 ECM /. PCM 
Power Re- 
lay Control 
Circuit Low 


P0687 
P0688 


P06911Ean 1 Con- 
trol, Circuit 
Low. 


0.5 Sec 
pump . Refer .5-5. 
to * Signalvolt-|$ Engine speed, » 2 DCY 
age,<3V 80 RPM 


Check the fuel 
pump . Refer 


Check Mo- 
tronic Engine 
Control Mod- 
ule (ECM) 
Power Supply 
Relay -J271- . 
Refer.to 
“page 148 


Check Mo- 
tronic Engine 
Control Mod- 
ule (ECM) 
Power Supply 
Relay -J271- . 
Refer to 

> page 148 


Check Mo- 
tronic Engine 
Control Mod- 
ule (ECM) 
Power Supply 
Relay -J271- . 
Refer to 

2 page 148 


Check Mo- 
tronic Engine 
Control Mod- 
ule (ECM) 
Power Supply 
Relay -J271- . 
Refer to 

2 page 148 


Check con- 
nection of 
coolant fan 
control mod- 
ule. Refer to 
=>) Engine Me- 
chanical, Fuel 
Injection and 
Ignition; Rep. 
Gr. 19 ; Cool- 
ing System 
Components . 


56 Rep. Gr.ST - Generic Scan Tool 


Signal cur- 


Control volt- 
age, > 0.7 V 


Control volt- 
age, < 0.51 V 


Control volt- 
age, > 4.0 V 


Sensed volt- 
age, < 4.0 V 


Signal volt- 
age, <3 V 


Pump relay, comman- 
rent, 0.6-1.2 A |ded off 
+ Engine speed, > 


Sensed circuit volt- 
Sensed circuit volt- 


Sensed circuit volt- 


a 


Continuous 
2 DCY 


Continuous 
2 DCY 


Continuous 
2 DCY 


Continuous 
2 DCY 


Continuous 
2 DCY 


Continuous 
2 DCY 
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DTC |Error Mes- |Diagnóstic Pro- |Malfunction |Secondary Parame;_ | Monitoring | Frequency of 
sage cedure Criteria and — |ters with Enable Con-|Ti 
Threshold ditions lumination 
Value 


P0692 Fan 1Conm- |- Check con- Į|Signal cur- ; Continuous 
m Circuit nection of rent, 0.6-1.2A 
High coolant fan 2 DCY 
control mod- 


ule. Refer to 
> Engine Me- 
chanical, Fuel 
Injection and 
Ignition; Rep. 
Gr. 19 ; Cool- 
ing System 
Components . 





5.3 SAE POxxx Diagnostic Trouble Codes 


09G Transmission 


Error Mes- [Diagnostic Malfunction Criteria | Secondary Monitoring | Frequency of 
sage Procedure and Threshold VaL, Parameters checks, MIL Illumi- 
ue e 
Conditions 


| P0705 | Transmis- | - Check the] the|Detection of wro 
i Multi- combination of the 
Function |A, B, C, and PA sig- 
Transmis- |nal, wrong combi- 
sion nation for more than 
0 ms 


Refer to 


= 
page 182. 


Check the |Detection of wrong |Input sensor, 
Transmis- |input AD value, No failure de- 
sion Input isi i 
Speed value < 45) for more | sensor no 
(RPM) pulse failure 
Malfunc- Sensor - |(AD value > 545) 
tion G182-. Voltage > 3.8 V for 
Refer to more than 100 ms. 





=> 
page 184 . 
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Error Mes- | Diagnostic 
Procedure 


Check the 
Transmis- 
sion Input 
Speed 
(RPM) 
Sensor - 
G182-. 
Refer to 
= 


page 184. 


Check the 
Transmis- 
sion Out- 
put Speed 
(RPM) 
Sensor - 
G195-. 
Refer to 
= 


page 186 . 
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Malfunction Criteria | Secondary Monitoring | Frequency of 
and Threshold Val- | Parameters i checks, MIL Illumi- 
ue with Enable nation 

Conditions 


Comparison pulse Engine 
of input revolution speed, > 
and output revolu- 400 RPM 
tion, No pulse of in- 

put sensor more Output 


thanc125 ms sensor, 
Active 


Output 
speed, > 
300 RPM 


Input sen- 
sor, Not 
during fail- 
ure detec- 
tion of after 
failure de- 
cision for 
input sen- 
sor electri- 
cal failure. 


Detection of wrong | Output sen- 

input AD value. sor, No during 

* Voltage < 0.2 V |failure detec- 
(AD value < 45) |tion for output 
for more than sensor no 
100 ms pulse 


OR 

« (AD value > 545) 
Voltage » 3.8 V 
for more than 
100 ms. 





Error Mes- 
sage 


P0725 |Engine 


Speed In- 
put Circuit 
Malfunc- 
tion 


Diagnostic 
Procedure 


Check the 
Transmis- 
sion Out- 
put Speed 
(RPM) 
Sensor - 
G195-. 
Refer to 
2 


page 186 . 


Check the 
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Malfunction Criteria | Secondary 

and Threshold Val- | Parameters 

ue with Enable 
Conditions 


Monitoring | Frequency of 
Time checks, MIL Illumi- 
nation 


Comparison pulse 
of input revolution 
and output revolu- 
tion, No pulse of 
output sensor more 
than 250 ms 


Engine 
speed, > 
400 RPM 


Input sen- 
sor, Active 


Calculated 
output 
speed by 
input 
speed, > 
300-RPM 


Main sole- 
noid 

switch, ON 
Gear con- 


dition, En- 
gaged 


Range, D, 
S 


Inhibitor 
switch, No 
fault 


during fail- 
ure detec- 
tion of after 
failure de- 
cision for 
input sen- 
sor electri- 
cal failure 


Solenoid, 
No fault 


Linearsol- 
enoid=No 
fault 
ae 
Detection of error CAN bus} 
Active 


ECU Com- 
munica- 
tion, Active 


ECU data 
update, 
Active 
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DTC 


Error Mes- Malfunction Criteria 


P0729 |Gear 6 in- |- 


Diagnostic 
Procedure and Threshold Val- 


ue 


Check the | Comparison of indi- 
ATF Level. |cated slip and ac- 
Refer to > |tual slip with stored 
Automatic |values, 


Secondary 
Parameters 
with Enable 
Conditions 


Engine 
speed, 
2400 RPM 


Monitoring | Frequency of 
i checks, MIL Illumi- 
nation 


12 times 


Transmis- 
sion; Rep. 
Gr. 37; 
ATF Level, 
Checking 
and Fill- 


ing. 


Check ve- 
hicle 
speed sig- 
nal. Refer 
to 

2 


page 153. 


Check the 
Solenoid 
Valves . 
Refer to 
= 


page 190. 


Check the 
Transmis- 
sion Input 
Speed 
(RPM) 
Sensor - 
G182-. 
Refer to 
= 


page 184. 
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* ABS (input rev. — 
output rev. x oth- 
er gear ratio) < 
(0.04 x other 
gear ratio x out- 
put rev.) for 
more than 1 sec- 
onds 


Slip differences 
> (0.20 x current 
gear ratio x out- 
put rev.) for 
more than 1 sec- 
onds 


Output rev, 


>250 RPM 


Shift Lev- 
er, Dor S 


Brake, off 


slip differ- 
ence of 
output 
speed (In 
case ABS 
valid), 
«1096 


Revolution 
sensor, no 
back up 
condition 


Model oil 
temp, >0° 
C 





Error Mes- 
sage 


Gear 1 in- |- 


Diagnostic 
Procedure 


Check the 
ATF Level. 
Refer to > 
Automatic 
Transmis- 
sion; Rep. 
Gr. 37; 
ATF Level, 
Checking 
and Fill- 


ing . 


Check ve- 
hicle 
Speed sig- 
nal. Refer 
to 

2 


page 153 . 


Check the 
Solenoid 
Valves . 
Refer to 
= 


page 190 . 


Check the 
Transmis- 
sion Input 
Speed 
(RPM) 
Sensor - 
G182- . 
Refer to 
= 


page 184. 


Malfunction Criteria | Secondary 


and Threshold Val- 


ue 


Comparison of 
indicated slip 
and actual slip 
with stored val- 
ues, ABS (input 
rev. — output rev. 
x other gear ra- 
tio) < (0.04 x oth- 
er gear ratio x 
output rev.) for 
more than 1 sec- 
onds 


Detection of slip 
condition, Input 
rev. > output rev. 
x 1st gear ratio + 
400 RPM for 
more than 3.3 
seconds 





Rabbit 2006 > 
Generic Scan Tool - Edition 06.2006 


Monitoring | Frequency of 


Time checks, MIL Illumi- 
nation 


Parameters 
with Enable 
Conditions 


1 seconds, 
12 times 


Engine 
speed, > 
400 RPM 


Output rev, 
2250:RPM 


Estimated 

engine tor- 
que, > 100 
Nm at 1st 

gear > 80 

Nm at 1st 

EB gear 


Shift Lev- 
er, Dor S 


Brake, off 


slip differ- 
ence of 
output 
speed (In 
case ABS 
valid), 
«1096 


Engaged 
gear, 1st 


Revolution 
sensor, no 
back up 
condition 


l2] Model oil 
4 temp, >20° 
C 


Engine 
speed, > 
400 RPM 


Shift Lev- 
er, Dor S 


Output rev, 
2500 RPM 


Output rev 
calculated 
from ABS, 
2500 RPM 


L-up con- 
dition, off 


Input sen- 
Sor, no 
back up 
condition 


lated from 
ABS, 2500 


61 
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* Model oil 
temp, >0° 
C 


Rabbit 2006 > 
Generic Scan Tool.2 Edition 06.2006 


DTC Malfunction Criteria 
and Threshold Val- 


ue 


Error Mes- 
sage 


Diagnostic 
Procedure 


Secondary 
Parameters 
with Enable 
Conditions 


Monitoring% Frequency of 
i checks, MIL Illumi- 
nation 


P0732 |Gear 2 if- |- Check the | Comparison of indi- Engine 
ATF Level. |cated slip and ac- speed, 
Refer to > |tual slip with stored 2400 RPM 


Automatic |values, 


12 times 


Transmis- 
sion; Rep. 
Gr. 37; 
ATF Level, 
Checking 
and Fill- 


ing. 


Check ve- 
hicle 
speed sig- 
nal. Refer 
to 

Z 


padé 153. 


Check the 
Solenoid 
Valves . 
Refer to 
= 


page 190. 


Check the 
Transmis- 
sion Input 
Speed 
(RPM) 
Sensor - 
G182-. 
Refer to 
= 


page 184. 
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* ABS (input rev. — 
output rev. x oth- 
er gear ratio) < 
(0.04 x other 
gear ratio x out- 
put rev.) for 
more than 1 sec- 
onds 


Slip differences 
> (0.20 x current 
gear ratio x out- 
put rev.) for 
more than 1 sec- 
onds 


condition, Input 
reve> output rev. 
x 1st gear ratio + 
400 RPM for 
more than 3.3 
seconds 


Output rev, 
2250 RPM 


Shift Lev- 
er, Dor S 


Brake, off 


slip differ- 
ence of 
output 
speed (In 
case ABS 
valid), 
«1096 


F : 
=“) Revolution 
Detection of slip if 


sensor, no 
=back up 
condition 


Model oil 
temp, >0° 
C 


Engine 
speed, > 
400 RPM 


Shift Lev- 
er, Dor S 


Output rev, 
2500 RPM 


Output rev 
calculated 
from ABS, 
2500 RPM 


L-up con- 
dition, off 


Input sen- 
Sor, no 
back up 
condition 


Output 
sensor, ac- 
tive or by 
backup 
ABS calcu- 
lated from 
ABS, >500 
RPM 


Model oil 
temp, >0° 
C 





Rabbit 2006 > 
Generic Scan Tool - Edition 06.2006 


DTC Error Mes- 


sage 


Monitoring | Frequency of 


Time checks, MIL Illumi- 
nation 


Diagnostic 
Procedure 


Malfunction Criteria | Secondary 

and Threshold Val- | Parameters 

ue with Enable 
Conditions 


P0733 |Gear 3 in- |- Check the 1 second, 


12 times 


Comparison of indi- 
ATF Level. |cated slip and ac- speed, 
Refer to = |tual slip with stored >400 RPM 
Automatic |values, 


Engine 


Transmis- 
sion; Rep. 
Gr. 37; 
ATF Level, 
Checking 
and Fill- 


ing. 


Check ve- 
hicle 
speed:sig- 
nal: Refer 
to 

Ea 


page 153 . 


Check the 
Solenoid 
Valves . 
Refer to 
= 


page 190. 


Check the 
Transmis- 
sion Input 
Speed 
(RPM) 
Sensor - 
G182-. 
Refer to 
E? 


page 184. 


* abs (input rev. — 
output rev. x oth- 
er gear ratio) « 
(0.04 x other 
gear ratio x out- 
put rev.) for 
more than 1 sec- 
onds 


Slip differences 
> (0.20 x current 
gear ratio x out- 
put rev.) for 
more than 1 sec- 
onds 





DO 


Output rev, 
>250 RPM 


Shift Lev- 
er, Dor S 


Brake, off 


slip differ- 
ence of 
outpüt 
speed (In 
case ABS 
valid), 
«1096 


Revolution 
sensor, no 
back up 
condition 


Model oil 
temp, >0° 
C 
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DTC Error Mes- | Diagnostic 


sage Procedure 


Malfunction Criteria | Secondary 

and Threshold Val- | Parameters 

ue with Enable 
Conditions 


Monitoring | Frequency of 
i checks, MIL Illumi- 
nation 


P0734 |Gear 4 in- |- Check the | Comparison of indi- Engine 
ATF Level. |cated slip and ac- speed, 
Refer to > |tual slip with stored 2400 RPM 


Automatic |values, 


12 times 


Transmis- 
sion; Rep. 
Gr. 37; 
ATF Level, 
Checking 
and Fill- 


ing. 


Check ve- 
hicle 
speed sig- 
nal. Refer 
to 

2 


page 153. 


Check the 
Solenoid 
Valves . 
Refer to 
= 


page 190. 


Check the 
Transmis- 
sion Input 
Speed 
(RPM) 
Sensor - 
G182-. 
Refer to 
= 


page #84. 
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* abs (input rev. — 
output rev. x oth- 
er gear ratio) « 
(0.04 x other 
gear ratio x out- 
put rev.) for 
more than 1 sec- 
onds 


Slip differences 
> (0.20 x current 
gear ratio x out- 
put rev.) for 
more than 1 sec- 
onds 


Output rev, 
2250 RPM 


Shift Lev- 
er, Dor S 


Brake, off 


slip differ- 
ence of 
output 
speed (In 
case ABS 
valid), 
«1096 


Revolution 
sensor, no 
back up 
condition 


Model oil 
temp; ^0? 
C 





DTC 


Error Mes- 
sage 


P0735 |Gear 5 in- |- 
P 


0743 |Torque 


P0748 |Pressure 
Control 
Solenoid A 
Electrical 


Diagnostic 
Procedure 


Check the 
ATF Level. 
Refer to > 
Automatic 
Transmis- 
sion; Rep. 
Gr. 37; 
ATF Level, 
Checking 
and Fill- 


ing. 


Check ve- 
hicle 
speed sig- 
nal. Refer 
to 

Ke 


page 153 . 


Check the 
Solenoid 
Valves . 
Refer to 
zm 


page 190 . 


Check the 
Transmis- 
sion Input 
Speed 
(RPM) 
Sensor - 
G182-. 
Refer to 
E^ 

page 184. 


Check the 
Transmis- 
sion Input 
Speed 
(RPM) 
Sensor - 
G182-. 
Refer to 
= 


Solenoid 
Valves . 
Refer to 

= 

page 190. 


Check the 
Solenoid 
Valves . 
Refer to 
= 


page 190 . 


Malfunction Criteria 
and Threshold Val- 
ue 


Comparison of indi- 
cated slip and ac- 
tual slip with stored 
values, 

* abs (input rev. — 
output rev. x oth- 
er gear ratio) « 
(0.04 x other 
gear ratio x out- 
put rev.) for 
more than 1 sec- 
onds 


Slip differences 
> (0.20 x current 
gear ratio x out- 
put rev.) for 
more than 1 sec- 
onds 


Detection of wrong 
input AD value, 
Feedback current > 
1333 mA (AD value 
> 1000) for more 
than 100 ms 


page 184/ 


Detection of wrong 
input AD value, 
Feedback current > 
1333 mA (AD value 
> 1000) for more 
than 100 ms 
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Monitoring | Frequency of 


Time checks, MIL Illumi- 


Secondary 
Parameters 
with Enable 
Conditions 


1 second, 
12 times 


Engine 
speed, 
>400 RPM 
Output rev, 
>250 RPM 


Shift Lev- 
er, Dor S 


Brake, off 


slip differ- 
ence of 
output 
speed (In 
case ABS 
valid), 
«1096 


Revolution 
sensor, no 
back up 
condition 


Model oil 
temp, >0° 
C 
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Error Mes- | Diagnostic Malfunction Criteria | Secondary Monitoring | Frequency of 
sage Procedure and Threshold Val- | Parameters i checks, MIL Illumi- 
ue with Enable nation 
Conditions 


Shift Sole- Check the | Comparison of the 
noid A Solenoid  |signal of solenoid 
Electrical Valves . monitor and sole- 
Refer to noid driver output, 
> wrong threshold 
page 190 . |value for more than 
100 ms 
Refer to Sole- 
noid Valves in 
Valve Body 


=> page 190 


Pressure Check the | Detection of wrong 
Solenoid input AD value, 
Valves . Feedback current > 
Refer to 1333 mA (AD value 
= > 1000) for more 
page 190 . than 100 ms 


Check the | Comparison of en- Engine 

ATF Level. |gine RPM and input speed, 400 |onds 
Refer to 2. RPM, Engine RPM RPM 

Automatic |— input RPM » 100 : 

Transmis- |RPM for 2 seconds Shift lever, 

sion; Rep. Dors 


Gr. 37; ; 
, Engine 
ATF Level, speed, « 


Checking 
and Fill- 4000 RPM 
ing . Estimated 
engine tor- 
Check thé que, > 0 
Solenoid Nm 
Valvés . 
Refer to Revolution 
> sensor, No 


page 190 . back up 
condition 


SLU target 


current, > 
1000 mA 


Model oil 
temp, > 
20° C 





I2) 
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Error Mes- 
sage 


Diagnostic 
Procedure 


Malfunction Criteria | Secondary 
and Threshold Val- | Parameters 
ue with Enable 

Conditions 


Monitoring | Frequency of 


Time checks, MIL Illumi- 
nation 


Communi- 
cation to 
Transmis- 
sion Con- 
trol Mod- 
ule Range 
Perform- 
ance 


Transmis- 
sion Con- 


nal Resist- 
ance, Re- 
fer to 

E 


page 200 . 


Detection of 
communication 
error (All frames 

which are en- 
tered in ATCU), 
ECU no commu- 
nication for more 
than 50 ms (In 
case of repeat 
rate is over 25 
ms, double val- 
ue of repeat rate 
is used.) 


Detection of 
communication 
error (One frame 
which is entered 
in ATCU), ECU 
no communica- 

tion for more 

than 50 mse- 


conds (In case 
of repeat.rate is 
over 25 mS$;dou- 
ble value of res 
peat rate is 
used.) 


ECU signal data 
freeze 


Detection of 
communication 
error, No ac- 
knowledge con- 
dition for more 
than 300 ms 


CAN bus, 
active 


Time, 500 
ms after IG 
ON 


ECU com- 
munica- 
tion, not in 
no com- 
munication 
failure 


CAN data 
repeat 
rate, The 
space of 
time be- 
tween two 
received 
messages 
has not ex- 
ceeded 
double the 
transmis- 
sion cycle 
time 


Transmis- |Detection of com- | Time, 500:ms |250 ms 
sion Con- |munication error, after Ignition 
trol Module | CAN BUS off condi- on 
J217 CAN- |tion for more than 
Bus Termi-|250 ms 
nal Resist- 
circuit to ance, Re- 
Ground fer to 
(GND) > 
page 200 . 





f + 


=) 
5.4“, SAE P1xxx Diaghtostic Trouble Codes 


For additional monitor:strategy information. Refer to the > Bosch 
Motronic MED 7.1.1 OBD System Strategy document. 
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Exhaust, Emissions Controls 


DTC |Error Mes- 
sage 


5.5 


P117 |O2S (Bank 
A g 
3) 


SAE P2xxx Diagnostic Trouble Codes 


Diagnostic Pro- 
cedure 


Check the Oxy- 
en Sensor 
(O2S) In Center 
Three Way Cata- 
lytic Converter 
(TWC) -G465- . 


Malfunction 
Criteria and 


|-portion of 

ard lambda 

control loop, 
20.03 


Secondary Parame- 
ters with Enable 
Conditions 


Lambda control, 
closed loop 


2nd lambda con- 
trol, closed loop 


3rd lambda con- 
trol, closed loop 


Modeled exhaust 
gas temp, >400° 
C 


Engine speed, 
1500-6300 RPM 


Engine load, 
14-120% 


Electrical check, 
ready, no fault 

O2S heater rear 
1, ready, no fault 


O2S heater rear 
2\cactive 


For additional monitor strategy information. Refer to the > Bosch 


Monitoring | Frequency of 
Time checks, MIL, 1l- 
lumination 


Multiple 
2 DCY 





Motronic MED 7.1.1 OBD System Strategy document. 


Fuel and air mixture, additional emissions regulations 


Malfunction 
Criteria and 


Secondary Param- 
eters with Enable 
Conditions 


Error Mes- 
sage 


Diagnostic Pro- 


Monitoring | Frequency of 
cedure Ti 


checks, MIL, Il- 
lumination 


Continuous 
2 DCY 


'A Cam- — 
shaft Posi- 
tion Actua- 

tor Control 
Circuit Low 
Bank 1 


Check the 
Camshaft Ad- 
justment 
Valve 1 - 
N205- . Refer 


commanded off 
* Engine speed, » 
80 RPM 


Continuous 
2 DCY 


'A Cam- 
shaft Posi- 
tion Actua- 
tor Control 
Circuit High 
Bank 1 


Check the 
Camshaft Ad- 
justment 


Signal voltage |Camshaft valve, 
commanded on 
@ Engine speed, > 
Valve 1 - 80 RPM 
N205- . Refer 
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DTC |Error Mes- |Diagnostic Pro- |Malfunction {Secondary Param- | Monitoring | Frequency of 
sage Criteria and eters with Enable Time checks, MIL, Il- 
Threshold Conditions lumination 
Value 


P2096 | Post Cata- 


Check oxygen | ULEVII l-por- 
sensor before |tion of 2nd 
catalytic con- |Lambda con- 
verter trol < 0.025 


> page 108 . 


Check Oxy- 
gen Sensor 
(O23) Behind 
Three Way 
Catalytic Con- 
verter (TWC) - 
G130- . Refer 


po 


Lambda control, | 100 Sec |* Multiple 


closed loop 


2nd Lambda 
control, P part- 
closed loop 


Modeled cata- 
lyst temp. 400 - 
1,000? C 


Delta engine 
load < 9% NWU 


Fuel cut off not 
active 


Mass exhaust 
gas flow 18 - 150 
Kg/h 


Mass exhaust 
gas flow integral 
110g 


Number of inte- 
grals 7 


O2S rear 1, 
ready no fault 


O2S heater rear 
1, active, no fault 


Catalyst heating 
not active 


Air,injection not 
active 





2 DCY 
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DTC |Error Mes- |Diagnostic Pro- |Malfunction |Secondary Param- | Monitoring | Frequency of 
Criteria and — 'eters with Enable Time checks, MIL, Il- 
Threshold Conditions lumination 
Value 


P2096 | Post Cata- Check oxygen | SULEV Delta Lambda control, |100 Sec |* Multiple 
sensor before |lambda of closed loop 
catalytic con- |2nd, >0.05- * 2DCY 


108 . control, P part- 
= page 10% closed loop 
cae Modeled cata- 
(02S) Behind a omp: 400 

1,000° C 
Three Way 
Catalytic Con- Delta, engine 
verter (TWC) - load < 9% NWU 


G130- . Refer 
Fuel cut off not 


active 


Mass exhaust 
gas flow 18 - 150 
Kg/h 


Mass exhaust 
gas flow integral 
110g 


Number of inte- 
grals 7 


O28 rear 1, 
ready 


O2S heater rear 
1, active, no fault 


Catalyst heating 
not active 


Air injection not 
active 
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DTC |Error Mes- |Diagnostic Pro- |Malfunction {Secondary Param- | Monitoring | Frequency of 
sage cedure Criteria and eters with Enable Time checks, MIL, Il- 
Threshold Conditions lumination 
Value 


P2097 | Post Cata- |- Check oxygen |ULEVII Lamb- Lambda control, |100 Sec |* Multiple 
lyst Fuel sensor before |da control closed loop 
Trim Sys- catalytic con- |loop, > 0.025 * 2DCY 
tem Too verter 2nd Lambda 


Rich, Bank page 108 . control, P part, 
T = ENS closed loop 


Check Oxy- Modeled cata- 


gen Sensor lyst temp. 400 - 
(O2S) Behind 1.000" e 


Three Way 
Catalytic Con- Delta engine 
verter (TWC) - load < 9% NWU 


G130- . Refer 
Fuel cut off not 


active 


Mass exhaust 
gas flow 18 - 150 
Kg/h 


Mass exhaust 
gas flow integral 
110g 


Number of inte- 
grals 7 


O2S rear 1 
ready, no fault 


O2S heater rear 
1, active, no fault 


Catalyst heating 
not active 


Air injection, not 
active 





5. Diagnostic Trouble Code Tables T 1 


Rabbit 2006 > 


DTC |Error Mes- 
sage 


P2097 |Post Cata- |- 
lyst Fuel 
Trim Sys- 
tem Too 
Rich, Bank 
1 


P2101 |Throttle Ac- |- 
tuator Con- 
trol Motor 
Circuit 
Range / 
Perform- 
ance 


Diagnostic Pro- 
cedure 


Generic Scan Tool - Edition 06.2006 


Malfunction 
Criteria and 
Threshold 
Value 


Check oxygen |SULEV 
sensor before |Lambda con- 
catalytic con- |trol loop, < 
verter 0.005 


2 page 108. 


Check Oxy- 
gen Sensor 
(O2S) Behind 
Three Way 
Catalytic Con- 
verter (TWC) - 
G130- . Refer 


Cheek Throt- |Duty cycle, > 
tle Valve Con-|8096 AND 
trol Module - |ECM power 
J338- . Refer |stage, no fail- 
ure Deviation 
throttle valve 
angles vs. 
Calculated 
value, > 
4-50% 


e Duty cycle, 


> 80% 
AND ECM 
power 
stage, no 
failure 


Deviation 
throttle 
valve an- 
gles vs. 


Calculated 


value, > 
4-50% 
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Secondary Param- 
eters with Enable 
Conditions 


Lambda control, 
closed loop 


2nd Lambda 
control, P part, 
closed loop 


Modeled cata- 
lyst temp. 400 - 
1,000° C 


Delta engine 
load < 9% NWU 


Fuel cut off not 
active 


Mass exhaust 
gas flow 18 - 150 
Kg/h 


Mass exhaust 
gas flow integral 
110g 


Number of inte- 
grals 7 


O2S rear 1 
ready 


O2S heater rear 
1, active, no fault 


Catalyst heating 
not active 


Air injection, not 
active 


Time 


Monitoring | Frequency of 

i checks, MIL, Il- 
lumination 

100 Sec |e Multiple 


e 2DCY 


Continuous 
2 DCY 





DTC |Error Mes- 


P2106] Throttle Ac- 
tuator Con- 


P2122| Throttle / 
Pedal Posi- 
tion Sensor 
Switch D 
Circuit Low 
Input 


P2123 Throttle / 
Pedal Posi- 
tion Sensor 
Switch D 
Circuit High 
Input 

P2127 |Throttle / 
Pedal Posi- 
tion Sensor 
Switch E 
Circuit Low 
Input 

P2128 |Throttle / 
Pedal Posi- 
tion Sensor 
Switch E 
Circuit High 
Input 


Diagnostic Pro- 
cedure 


Check Throt- 
tle Valve Con- 
trol Module - 
J338- . Refer 


Check Throt- 
tle Valve Con- 
trol Module - 
J338- . Refer 


Check Throt- 
tle Position 
(TP) Sensor - 
G79- / Accel- 
erator Pedal 
Position Sen- 
sor 2 -G185- . 
Refer to 

> page 103. 


Check Throt- 
tle Position 
(TP) Sensor - 
G79- / Accel- 
erator Pedal 
Position Sen- 
sor 2 -G185- . 
Refer to 

2 page 103: 


Check Throt- 
tle Position 
(TP) Sensor - 
G79- / Accel- 
erator Pedal 
Position Sen- 
sor 2 -G185-. 
Refer to 

2 page 103. 


Check Throt- 
tle Position 
(TP) Sensor: 
G79- / Accel- 
erator Pedal 
Position Sen- 
sor 2 -G185- . 
Refer to 


= page 103 . 


Malfunction 
Criteria and 
Threshold 
Value 


Duty cycle, > 
80% 

AND 

ECM power 
stage, no fail- 


Time to open 
over refer- 
ence point + 
12%, > 0.14 


close be- 
low refer- 
ence point 
+ 3%, > 
0.56 Sec 


Signal voltage 
«0.6V 


Signal voltage 


> 4.82 V 


Signal voltage 


< 0.33 V 


Signal voltage 
> 4.94 V 


Generic Scan Tool - Edition 06.2006 


Secondary Param- 
eters with Enable 
Conditions 


Ignition on 

ECT > 5.3° C 
Engine speed, 0 
RPM 


IAT, > 5.3° C 


Vehicle speed, 0 
Km/h 


Signal voltage sen- 
sor 2 > 1.11 V 


Signal voltage sen- 
sor 2 > 1.11 V 


Signal voltage sen- 
sor 1 > 1.15 V 


Signal voltage sen- 
sor 1 > 1.15 V 
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Frequency of 


checks, MIL, Il- 
lumination 


Monitoring 
Time 
Length 


Multiple 
2 DCY 


Multiple 
2 DCY 


Continuous 
2 DCY 


Continuous 
2 DCY 


Continuous 
2 DCY 


Continuous 
2 DCY 
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DTC |Error Mes- |Diagnostic Pro- |Malfunction |Secondary Param- | Monitoring | Frequency of 
sage cedure Criteria and — 'eters with Enable |Time checks, MIL, ll- 
Threshold Conditions lumination 
Value 


P2138|Throttle/ |- Check Throt- |Signal voltage | Signal voltage sen- * Continuous 
Pedal Posi- tle Position sensor vs sor 1 > 0.86 V 


tion Sensor (TP) Sensor - |sensor 2 > * sensor 2 > 0.86 * 2DCY 
Switch D/ E G79- / Accel- |0.21-1.1 V V 
Voltage erator Pedal 
Correlation Position Sen- 
sor 2 -G185-. 
Refer to 
2 page 103. 
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DTC |Error Mes- |Diagnostic Pro- Secondary Param- | Monitoring | Frequency of 
cedure eters with Enable — Time checks, MIL, Il- 
Conditions lumination 


Fuel and air ratio 


P2181 | Cooling — Check Engine|* Cooling Beginning of air * Once/DCY 
Coolant Tem- system mass integration 
perature temp. too when engine * 2DCY 
(ECT) Sensor low after a temp. is, 39.8" C 
-G62- sufficient 
2 page 123. air mass ECT at start -10 
flow inte- -60° C 


gral, 80°C |. Integrated air 
mass depending 
on engine temp. 
at start and in- 
take air temp. 


IAT -10 - 60° C 
NOT: 

Fuel Cut off 
OR 


engine load < 15 
(17)% 


OR 


engine load > 
95% 


Depending on 
temp. at engine 
start and min. 
observed IAT for 
longer than 120 - 
180 Sec 


Depending on 
temp. at engine 
start and min. 
observed IAT for 
longer than 0.9 - 
2.0 Kg 


Time of fault de- 
cision: 


Average air 
mass flow 30 - 
280 Kg/h 


Average vehicle 
speed 25 - 120 
Km/h 





5. Diagnostic Trouble Code Tables 15 


DTC |Error Mes- 
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Diagnostic Pro- 


Check oxygen 
sensor before 
catalytic con- 


verter 
2 page 142. 
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Malfunction 
Criteriasand 
Threshold 
Value 


LSU Lean, 

LSF Rich 

* - Lambda 
value, > 
1.08 


and 


O2S signal 
rear, > 
0.748 V 


Lambda 
control, at 
Max. value 


Exhaust 
mass. air 
integral, > 
0.2 kg 


LSU Lambda 

1, LSF Rich 

* O2S rear > 
0.748 V 


Lambda 
control, not 
at Max. 
value 


P portion 
of 2nd 
Lambda 
control 
loop > 0.01 


AND 


P portion 
and | por- 
tion of 2nd 
Lambda 
control 
loop trim 
too rich 


Secondary Param- 


eters with Enable 
Conditions 


Lambda control 
closed loop 


O2S rear ready 


Lambda control 
closed loop 


O2S rear ready 


Lambda control 
post catalyst, 
closed loop 


O2S rear signal 
check ready 


Monitoring | Frequency of 


Time 


200 Sec 


checks, MIL, Il- 
lumination 


Multiple 
2 DCY 





DTC |Error Mes- 


P2199 |Intake Air 
Tempera- 
ture Sensor 
1/ 2 Corre- 
lation 


Diagnostic Pro- 


Check oxygen 
sensor before 
catalytic con- 
verter 


2 page 142. 


Check Intake 
Air Tempera- 
ture (IAT) 
Sensor 2 - 
G299- . Refer 


Malfunction 
Criteria and 
Threshold 
Value 


LSU rich, LSU 

Lean 
Lambda 
value;« 
0:92 


AND 


O2S signal 
rear < 
0.1523 V 


Lambda 
control at 
Min. value 


Exhaust 

mass air 
integral > 
0.2 Kg 


LSU Lambda 

1 LSU Lean 

e 02S signal 
rear < 
0.1523 V 


P portion 
of 2nd 
Lambda 
control 
loop > 0.01 


AND 


P portion 
and | por- 
tion of 2nd 
Lambda 
control 
loop, trim 
to rich 


Generic Scan Tool - Edition 06.2006 


Secondary Param- 
eters with Enable 
Conditions 


* Lambda control, 
closed loop 


« O2S rear, ready 


Lambda control, 
closed loop 
O2S rear, ready 
Lambda control 
post catalyst, 
closed loop 
O2S rear signal 
check, ready 


Cold start, detected 
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Monitoring | Frequency of 


Time checks, MIL, Il- 
lumination 


200 Sec  |Continuous 


2 DCY 


100 Sec |° Once 
* 2DCY 


5. Diagnostic Trouble Code Tables TT 


Rabbit 2006 > 
Generic Scan Tool - Edition 06.2006 


DTC |Error Mes- Malfunction 
Criteria and 


Threshold 


Diagnostic Pro- Secondary Param- 
eters with Enable 


Conditions 


Monitoring | Frequency of 
Time checks, MIL, Il- 
lumination 


P2231 |O2 Sensor 
Signal Cir- 
cuit Shorted 


P2237 
Sensor 1) 


P2243 |O2 Sensor 
Reference 
Voltage Cir- 
cuit /Open 


P2251 


Value 


Delta O28 
signal front, > 
190A 


Check oxygen 
sensor before 
catalytic con- 
verter 


2 page 142. 


Check oxygen 
sensor before 
catalytic con- 
verter 


2 page 142. 


O2S signal 
front, < 1.7 
V 


O2S signal 
front, 
1.49-1.52 
V 


Delta 
Lambda 
controller 
» 0.1 


Check oxygen 
sensor before 
catalytic con- 
verter 


2 page 142. 


O2S signal 
front, > 4.7 
V AND In- 
ternal re- 
sistance > 
1,000 O 


On. afia 


E , 
O2S si | 
front «. 


AND 


internal re- 
sistance » 
1,0000 


Check oxygen 
sensor before 
catalytic con- 
verter 


2 page 142. 


O2S signal 
front, 1.47 - 
1.53 V 

AND 

Internal resist- 
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Heater control, Ac- 
tive 


Modeled ex- 15 Sec . 
haust gas temp. 

< 800°C 

Heater duty cy- 

cle 20 - 80 

Heater control, 

closed loop 

O2S ceramic 

temp. > 715° C 

Engine speed, < 

2,160 RPM 

O2Scceramic 30 Sec * Continuous 
temp. 685° C : 
Electrical adjust- 

ment not activé 

Heater control 

closed loop 

Evap purge 

valve ready, no 

fault 

O2S ceramic 

temp. 685^ C 

Heater control 

closed loop 

Lambda modu- 

lation 20.015 


2 DCY 
40 Sec . 
* 2DCY 


Multiple 


Multiple 
2 DCY 





Heater control |60 Sec . 
active . 
Modeled gas 

temp. < 750° C 

No fuel cut off, > 

2 Seconds 


DTC |Error Mes- 
sage 


P2257 | Secondary 
Air Injection 
System 
Control 'A 
Circuit Low 

P2258 | Secondary 
Air Injection 


P2270 


P2271 |O2 Sensor 
Signal 
Stuck Rich 
Bank 1 Sen- 
sor 2 
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Malfunction 
Criteria and 
Threshold 
Value 


Check the Signal voltage | Pump relay, com- |0.5 Sec 
Secondary Air |< 3.0 V manded off. Engine 
Injection (AIR) speed>80,RRM 

Pump Relay - 

J299- . Refer 

to 

> page 162°. 


Check.the Signal cur- Pump relay com- 
Secondary Air rent, 0.6 - 1.2 
Injection (AIR) A 


Monitoring | Frequency of 


Time checks, MIL, Il- 
lumination 


Secondary Param- 
eters with Enable 
Conditions 


Diagnostic Pro- 
cedure 


Continuous 
2 DCY 


Continuous 
2 DVY 


Pump Relay - 
J299- . Refer 
to 


> page 162. 


Check Oxy- 
gen Sensor 
(O2S) Behind 
Three Way 
Catalytic Con- 
verter (TWC) - 
G130- . Refer 


Check, Oxy- 
gen Sensor 
(O2S) Behind 
Three Way 
Catalytic Con 
verter (TWC) - 
G130- . Refer 


Check Oxy- 
gen Sensor 
(O28 (in Cen- 
ter Three Way 
Catalytic Con- 
verter (TWC), 
Bank 1 - 
G465- . Refer 


O2S rear sig- 
nal not oscil- 
lating at refer- 
ence, < 420 - 
600 mV 


O2S rear sig- 
nal not oscil- 
lating at refer- 
ence, > 426 - 
600 mV 


O2S rear sig- 
nal not oscil- 
lating at refer- 
ence,<420-60 
0 mV 


0.5 Sec 
manded on. Engine 
speed » 80 RPM 


Mass air flow 30 |135 Sec 
- 120 Kg/h 

O2S rear readi- 
ness, > 10 Sec 
Modeled ex- 
haust gas temp. 
> 350° C 

2nd Lambda 
control, closed 
loop 

Mass air flow 30 | 135 Sec 
- 120 Kg/h 

O2S réar readi- 
nessa’ Sec 
Mod ex- 
haust gas temp. 
> 350° C 

2nd Lambda 
control, closed 
loop 

Fuel cut off > 3 
Sec 

Mass air flow, |215 Sec 
30-120 Kg/h 
O28 rear readi- 
ness, >30sec- 
onds 

Modeled ex- 
haust gas temp. 
>350° C 

2nd lambda con- 
trol, closed loop 





Once every 
DCY 


2 DCY 


Once every 
DCY 


2 DCY 


* Once every 
DCY 


* 2DCY 


5. Diagnostic Trouble Code Tables 79 
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DTC |Error Mes- 


Diagnostic Pro- 
cedure 


Check Oxy- 
gen Sensor 
(O28 (in Cen- 
ter Three Way 
Catalytic Con- 
verter (TWC), 
Bank 1 - 
G465- . Refer 


P2279 | Intake Air Check the In- 
take Air Sys- 
tem for leaks. 
Refer to 


> page 140. 


Ignition System 


DTC |Error Mes- 
sage 


Diagnostic Pro- 
cedure 


P2310 |Ignition Coil |- 
D Primary 
Control Cir- 
cuit High 


Check Ignition 
Coil with Pow- 
er Output 
Stage 

2 page 168 . 
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Malfunction 
Criteria and 
Threshold 
Value 


O2S rear sig- 
nal not oscil- 
lating at refer- 
ence,> 640 
mV 


Diff. Modeled 
manifold pres- 
sure vs. 
measured, > 
115 hPa 


Malfunction 
Criteria and 


Signal voltage 
25.2-6.0 V 


Secondary Param- 
eters with Enable 
Conditions 


Mass air flow, 
22-120 Kg/h 


O2S rear readi- 
ness, >15 sec- 
onds 


Modeled ex- 
haust gas temp. 
>400° C 


Fuel cut off, >3 
Sec 


Ratio manifold 
pressure to am- 
bient pressure, 
0.25 - 0.45 


Evap purge 
valve, closed 


Time after en- 
gine start 5.0 
Sec 


Engine speed 
600 - 4,000 RPM 


Manifold pres- 
sure sensor, no 
fault 


MAF, ready, no 
fault 


Onditions 


Engine speed 
<5000 RPM 





Monitoring | Frequency of 
Time checks, MIL, Il- 
lumination 


215 Sec Once every 


DCY 
2 DCY 


Multiple 
2 DCY 





Monitoring | Frequency of 
Ti checks, MIL, Illu- 
mination 


Continuous 
2 DCY 


Additional emission regulations 
DTC |Error Mes- |Diagnostic Pro- 
cedure 


Check Leak 
Detection 
Pump (LDP) - 
V144-. 


P2400 | Evaporative |— 


P2401 
P2402 


Emission 
System 
Leak Detec- 
tion Pump 
Control Cir- 
cuit/Open 


=> page 100 
Refer to 


EVAP Sys- 
tem, Checking 
for Leaks 

2 page 97 


Check Leak 
Detection 
Pump (LDP) - 
V144-. 


Evaporative 
Emission 
System 
Leak Detec- 
tion Pump 
Control Cir- 
cuit Low 


2 page 100 
Refer to 
EVAP Sys- 
tem, Checking 
for Leaks 

2 page 97,. 


Check Leak 
Detection 
Pump (LDP) - 
V144- . 


Evaporative 
Emission 
System 
Leak Detec- 
tion Pump 
Control Cir- 
cuit High 


=> page 100 
Refer to 


EVAP Sys- 
tem, Checking 
for Leaks 

2 page 97 


Check Lem 
Detection 
Pump (LDP) - 
V144- . 


Evaporative 
Emission 


P2403 
y 


tem, Checking 
for Leaks 


> page 97 


Malfunction 


Signal voltage 
2.25 - 3.01 V 


a voltage 
<3.0V 


Signal voltage 
>3.0V 


Low signal 
voltage > 0.5 
V 
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Frequency of 
checks, MIL, Il- 
lumination 


Generic Scan Tool - 


Secondary Param- 
eters with Enable 
Conditions 


Monitoring 
Time 
Length 
Continuous 
2 DCY 


LDP Comman- . 
ded off 


Engine speed » 
80 RPM 


Continuous 
2 DCY 


LDP Comman- 
ded off 


n speed > 
80 RPM 


Continuous 
2 DCY 


LDP Comman- 
ded on 


Engine speed > 
80 RPM 


LDP Commaf- 
ded off 


etude < 2,700 


Once every 
DCY 


2 DCY 


IAT > 4.5 - 95°-C 


Time after en< 
gine start 5 - 
1,200 Sec 


ECT 4.5 - 105- 
115°C 


Restart temp. 
differefice > 52 
K 


Vehicle speed 0 
- 140 Km/h 


Selected gear 
any drive gear 


Evap purge 
valve ready, no 
fault 


Integrated purge 
flow, > 5g 
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Error Mes- |Diagnostic Pro- |Malfunction |Secondary Param- |Monitoring | Frequency of 
Criteria and  |eters with Enable |Time checks, MIL, Il- 
Threshold Conditions lumination 
Value 


Evaporative|— Check Leak Į|High signal Evap purge * Once every 
issi Detection voltage, > valve closed DCY 


12.5 V. Num- 
ber of Checks. LDP, Comman- * 2DCY 
30 


ded on 


Altitude, < 2,700 
m 


EVAP Sys- 
tem, Checking IAT, > 4.5 - 105° 
for Leaks C 


2 page 97. . 
Time after en- 


gine start 5 - 
1,200 Sec 


Intake manifold 
vacüüm » 200 
hPa 


IAT drop after 
engine start, < 
7k 


ECT, 4.5 - 105° 
C 


Restart temp. 
difference, » 52 
K 


Vehicle speed, 
30 MPH 


Selected gear, 
Any drive gear 


P2414|O28 Sen- Check oxygen|* Signal volt- O28 ceramic * Multiple 
sensors be- age, temperature, > 
fore catalytic 3.7-4.8 V 675 °C * 2bCY 
uiui Lambda set val 
page 142. i 
= Page ue, < 1.6 
Fuel cut off not 
active 
If low fuel signal | |. 
is present, then | $S 
wait > 600 Sec 
Heater, control, 
closed 
Heater resist- 
ance, < 130 0 
SAI, not active 
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Error Mes- |Diagnostic Pro- |Malfunction |Secondary Param- |Monitoring | Frequency of 
cedure Criteria and  |eters with Enable i checks, MIL, Il- 
Threshold Conditions. lumination 
Value 


Check oxygen | O2S.signal O2S ceramic Multiple 
sensors be-  |frofit, » 4.8 V temperature, 

fore catalytic 685° C 
converter 

> page 142°, Modeled ex- 


2 DCY 


haust gas temp. 
< 750° C 


Fuel cut off ac- 
tive 

If low fuel signal 
wait, > 600 Sec 


Heater control 
closed loop 





09G Transmission 


DTC |Error Mes- |Diagnostic Malfunction Secondary Parame- 
sage Procedure Criteria and ters with Enable Condi-| Ti checks, MIL Il- 
Threshold Val- |tions lumination 
ue 


Engine tor- |- Check thés}Detection of er-}*> CAN bus, active 


quesignalA| CAN-Bus [tor signal . 
terminal — |(OxFF) e ECU commenica- 


: ssh 
resistance. tion, active’ 


Refer to ECU data update, 

=> E 

— active 

page 200 . 
Pressure Check the |Detection of Output sensor, No fail- 
Control Sol- Solenoid  |wrong input AD |ure decision for output 
enoid D Valves . value, Feed-  |sensor no pulse 
Electrical Refer to back current « 

= 


page 190 . 


Pressure Check the 

Solenoid 

Valves . value, Feed- 
Electrical Refer to back current « 


2 


page 190 . 


Pressure Check the 
Solenoid 
Valves . value, Feed- 
Electrical Refer to back current « 
> 
page 190 . 
more than 100 
ms 





5.6 SAE P3xxx Diagnostic Trouble Codes 


For additional monitor strategy information. Refer to the > Bosch 
Motronic MED 7.1.1 OBD System Strategy document. 
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Fuel and air mixture, additional emissions regulations 


Malfunction 
Criteria and 


Error Mes- 
sage 


Diagnostic Pro- 
cedure 


Secondary Pa- Monitoring 
rameters with En-| Time Length 
able Conditions 


Frequency of 
checks, MIL, Il- 
lumination 


Engine tem- |- 
perature too 
Low 


Emissions 
bank 3 Sen- 
sor 1 Signal 
too slow 


5.7 


Allow engine 
to warm up. 


Coolant tem- 

perature must 
be at least 50 
°C. 


Check the En- 
gine Coolant 
Temperature 
(ECT) Sensor 
-G62- . Refer 


Check the En- 
gine Coolant 
Temperature 
(ECT) Sensor 
-G62- . Refer 


Check the En- 
gine Coolant 
Temperature 
(ECT) Sensor 
-G62- . Refer 


Check oxygen 
sensors be- 
fore catalytic 
converter 


> page 142. 


Measured 
ECT not 
within 
range of 
the refer- 
ence mod- 
el,>10.5K 


Measured 
time, 0 sec 


Measured 
time, 1 sec 


Measured 
time, 0.18 sec 


Measured 
time engine 
cranking, >1 
sec 


O2S signal 
front vs. 
modeled 
O2S signal 
ratio < 0.35 


AND 


cycles 
comple, 
ted, 


> 12 (SU- 
LEV) 


> 25 (ULE- 
VII) 


Max. refer- 
ence temp, 
ECT < 60°C 


ECT at start, 
10-40° C 


ECT at start, |1 Sec 
10-40° C 

Engine speed 
(starter active) 


Lambda con- |200 Sec 
trol, closed 
loop 
Engine load, 
15 - 60%, 
'am 
Engine Speed, 
1,400 - 8,520 
RPM ^ 
Delta engine 
load, < 4%/ 
seg. 
Evap purge 
flow, < 15 (-) 
Actual Lamb- 
da 0.95 - 1.05 
(-) 


SAE UOxxx Diagnostic Trouble Codes 


For additional monitor strategy information. Refer to the 2 Bosch 
Motronic MED 7.1.1 OBD System Strategy document. 
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ECT at start, |1Sec 
10-40° C 

Engine speed 
sensor line 

"KL50R" 


Once every 
DCY 


Onceé every 
DCY 


Once every 
DCY 


Multiple 
2 DCY 
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Network, electrical 


DT |Error |Diagnos- |Mal- 
C |Mes- |tic Proce- function 
Criteria 


MIL, Illu- 
mination 
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Diagnos- |Mal- 
tic Proce- |function 
dure 


ditions 
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DT |Error |Diagnos- |Mal- i Frequen- 
C Mes- |tic Proce- function i cy of 

Criteria i checks, 

i MIL, Illu- 

mination 


UO 
30 

2 
UO [Invali 
40 

2 . 
UO 

30 

2 
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Diagnos- |Mal- i Frequen- 
tic Proce- | function i cy of 
checks, 
MIL, Illu- 
mination 
ditions 


UO |Invalid|- Trans- 
mis- 
sion 
Con- 
trol 
Mod- 
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20- Fuel Suppl 
1 Fuel Supply Servicing 


For all fuel supply system component locations. Refer to = En- 
gine Mechanical, Fuel injection & Ignition; Rep. Gr. 20 ; Fuel 
Supply System Components . 


For all fuel supply system removal/installation procedures and 
torque specifications. Refer to 2. Engine Mechanical, Fuel injec- 
tion & Ignition; Rep. Gr. 20 ; Fuel Supply System Components . 


Check the Technical Bulletins for information that may supersede 
any information included in this manual. Refer to 2. EBAHN- 
Website . 


nm 


+ All manufacturer's special tools as well as common tools may 
contain a manufacturer specific part number. These tools may 
be substituted with an equivalent aftermarket tool, or are avail- 
able for purchase trom the manufacturer 


© Manufacturers special tools as well as common tools that con- 
tain a manufacturer specific part number may be referenced 
in the test procedure illustrations, showing the tool use or in- 
stallation. If the manufacturer specific tool is not being used, 
an equivalent aftermarket tool may be installed in the same 
manner as the manufacturer's special tool. 


The following table provides a quick link to all chapters in this 
section. 


Safety Precautions. Refer to ^ page 89 . 


Clean Working Conditions. Refer to > page 90. 


Fuel Pump, Checking. Refer to = page 90. 





1.1 Safety Precautions 


€ The fuel system is undérpressure! Before opening the sys- 
tem, place rags around the connection area. Then release 
the pressure by carefully loosening the connection. 


The engine section of the fuel system, after the high pres- 
sure pump, is under extremely high pressure! When work- 
ing on the engine or the fuel injection system, the pressure 
must be relieved to residual pressure before opening the 
high pressure components . 


Place sources of flame, e.g. cigarette lighters, as well as 
those sources of others in the area, out of reach. These can 
ignite fuel vapors. 





Perform the following steps before beginning work on the fuel 
supply system: 


+ Disconnect the battery Ground (GND) cable with the ignition 
switched off . 


* Open the fuel filler flap briefly and then close again. 
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When removing and installing components fromdullorpartially full 
fuel tanks, observe the following: 


@ The fuel tank mustonly be partially full. How much fuel can 
remain in the fuel'tank may be read in the respective work 
description. Empty the fuel tank if necessary . 


* Before starting work, switch on the exhaust extraction system 
and place an extraction hose close to the installation opening 
of the fuel tank to extract escaping fuel fumes. If no exhaust 
extraction system is available, a radial fan (as long as motor 
is not in air flow) with a displacement greater than 15 m3/h can 
be used. 


* Prevent fuel from contacting the skin! Wear fuel-resistant 
gloves! 


Observe the following when removing and installing the fuel tank: 
* Empty the fuel tank for weight reasons. 


1.2 Clean Working Conditions 


When working on the fuel supply/injection system, pay careful at- 
tention te. the following rules of cleanliness: 


@ Thoroughly clean all connections and the surrounding area 
before disconnecting. 


* Place part$-that have been removed on a clean surface and 
cover them. Do not use fluffy cloths! 


@ Carefully cover over opened components or leal, if repairs are 
not performed immédiately. 


ae 
* Only install clean componentsOnly unpack replacement 
parts immediately prior to installation. Do not use parts that 
have been stored unpacked (e.g. in tool boxes etc.). 


* When the system is open: Do not work with compressed air. 
Do not move vehicle unless absolutely necessary. 


1.3 Fuel Pump, Checking 
Special tools and workshop equipment required 
Wrench 

Pressure gauge 

Torque wrench 

Hand held remote starter (jumper) 

Low current voltage tester 


© 9 9 9 9 9 


Measuring container 

Checking function and voltage supply => page 90 . 

Checking fuel delivery ^ page 91 . 

Checking current draw 2 page 94 . 

Fuel Pump (FP) check-valve, checking > page 95 . 

1.3.1 Function and Voltage Supply, Checking 
* Battery voltage at 12.5 V 

e Fuse for Fuel Pump (FP) on fuse holder OK. 

— Switch ignition on. 

* Fuel Pump (FP) must briefly start up audibly. 
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Fuel Pump (FP) runs quietly, 


— Switch off ignition. 
If Fuel Pump (FP) does not start up 


— Remove seat bench. Refer to 2 Body Interior; Rep. Gr. 72 ; 
Rear.Seats . 


— Remove cover -1- from fuel delivery unit in direction of arrow 


(4) Note 


On vehicles with auxiliary heater, harness connector of Metering 
Pump -V54- must also be disconnected. 

















— Disconnect the electrical harness connector -1-. 


:) 


f 

















— Connect Low current voltage tester to outer terminals of con- 
nector. 


— Switch ignition on. 

* LED must light up briefly. 

If LED does not light up briefly: 

— Locate and repair open circuit in wiring. 
LED lights up briefly (voltage supply OK) 
— Remove fuel delivery unit . 





— Check if electrical wiring between flange and fuel pump is 
connected. 


If no open circuits are found: 


— Fuel Pump (FP) faulty, replace fuel delivery unit. Refer to 2 
Engine Mechanical, Fuel injection & Ignition; Rep. Gr. 20 ; 
Fuel Supply System Components . 


1.3.2 Delivery Rate, Checking 


* Voltage supply OK. 
* Fuel pressure regulator and residual pressure OK 
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e Fuel filter OK. 
— Remove fuel filler cap from fuel filler tube. 


— Remove seat bench = Body Interior; Rep. Gr. 72 ; Rear 
Seats . 


— Remove cover -1- from fuel delivery unit. Arrow -2- pointsin 
direction of travel: 


— Disconnect harness connector -1- from fuel delivery unit. 


am 
E sy 


— Connect Hand held remote,starter (jumper) to terminal -1- of 
Fuel Pump (FP) and to battery plus (+). 


— Connect terminals -5- of harness connector and Fuel Pump 
(FP) 


(å) Note 


Delivery rate of Fuel Pump (FP) is measured at 4 bar. Therefore, 
measure fuel pressure before measuring delivery rate . 


AN WARNING 


Fuel supply line is under pressure! Wear protective goggles 


and protective clothing to prevent injuries and contact with skin. 
Before loosening the fuel lines, place a rag around the con- 
nection point. Then release pressure by carefully pulling hose 
off connection. 
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— Disconnect return line -1- from fuel pressure regulator. 


a Note 


Press in securing ring to.disengage the fuel line. 
— Connect hose:to fuel pressure regulator and hold end of the 
hose into a.measuring container. 


— Operate. Hand held remote starter (jumper) approx. 5 seconds 
in order to fill fuel filter. 


— Empty measuring container. 


— Delivery rate of Fuel Pump (FP) is dependent on voltage. 
Therefore connect multimeter to battery. 


— Operate remote control for 30 seconds and measure battery 
voltage. 


— Gompare quantity of fuel delivered with specification. 
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V.A.G 1318/17 





Minimum delivery rate cm?/30 s 


anncmsrans? 











Voltage at fuel pump with engine off and pump running (approx. 





2 Volts less than battery voltage). 








Example: 











During test, a voltage of 12.5 volts is measured at battery. Since 





voltage at pump is approx. 2 Volts less than battery voltage, there 


























is a minimumcdelivery rate of 580 cm3/30 s. 


If minimum delivery rate is not attained: c3 

— Check supply liné“to,filter for possible rest tions (kinks) or 
clogging. ae 

If fuel line is OK: 


— Check fuel delivery rate in front of fuel filter. 


/N WARNING 


Fuel supply line is under pressure! Wear protective goggles 


and protective clothing to prevent injuries and contact with skin. 
Before loosening the fuel lines, place a rag around the con- 
nection point. Then release pressure by carefully pulling hose 
off connection. 
































12") 





N20-10138 
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— Disconnect supply line -1- from fuel filter input. 


(å) Note 


Press in securing ring to disengage the fuel line. 


— Connect pressure gauge as shown. 


— Connect siphon hose to pressure gauge and hold it in a meas- 
uring container. 


/N WARNING 


Danger of spraying when opening shut-off valve! Wear protec- 


tive goggles and protective clothing to prevent injuries and 
contact with skin. Hold container in front of free connection of 
pressure measuring device. 





— Open shut-off valve of pressure gauge. Lever will point in di- 
rection of flow -A-. 


— Operate Hand held remote starter (jumper). Slowly close shut- 
off tap, until pressure gauge shows 4 bars. From this point on 
do not move position of shut-off tap. 


— Empty measuring container. 


— Operate Hand held remote stafter (jumper) again for 30 sec- 
onds. Compare delivery rate with value determined from first 
measurement. 


If minimum delivery rate is now obtained: 

— Replace fuel filter. 

If minimum delivery rate is again not obtained: 

— Remove fuel delivery unit and check filter strainer for dirt. 
Only, when up to now, no malfunction has been detected: 

— Replace fuel delivery unit . 

— Reconnect all disconnected fuel lines. 

— Bleed fuel supply system . 


Delivery rate has been obtained, but malfunctions are still sus- 
pected in fuel supply, for example sporadic loss of fuel supply: 


— Check Fuel Pump (FP) current draw = page 94 . 


1.3.3 Current Draw, Checking 


— Remove seat bench = Body Interior; Rep. Gr. 72 ; Rear 
Seats . 
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— Remove cover -1- from fuel delivery unit. Arrow -2- points in 
direction of travel. 

















— Connect current probe -A- around cable -B- of 5-pin harness 
connector. 


— Start engine and run at idle speed. 
— Measure current draw of fuel pump. 
Specification: max. 9 amps. 


B Note 


/f malfunction in fuel system is sporadic, test can also.be per- 
formed during a road test, but a second persons required. 














If current draw is exceeded: 


— Fuel Pump (FP) faulty, replace-fuel delivery unit. Refer to > 
Engine Mechanical, Fuel injection & Ignition; Rep. Gr. 20 ; 
Fuel Supply System Components . 


1.3.4 Fuel Pump Check-Valve, Checking 


— Remove seat bench = Body Interior; Rep. Gr. 72 ; Rear 
Seats . 


— Remove cover -1- from fuel delivery unit. Arrow -2- points in 
direction of travel. 
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— Disconnect the electrical harness connector from fuel delivery 
unit. 


— Connect a hand held remote starter (jumper) to terminal -1- of 
Fuel Pump (FP) and to battery plus (+). 


— Connect terminals -5- of harness connector and Fuel Pump 
(FP) using a jumper wire. 


/N WARNING 


Fuel supply line is under pressure! Wear protective goggles 
and protective clothing to prevent injuries and contact with skin. 
Before loosening the fuel lines, place a rag around the con- 
nection point. Then release pressure by carefully pulling hose 
off connection. 


— Disconnect supply line -1- from fuel filter input. 


(å) Note 


Press-in securing ring to disengage the fuel line. 


— Connect pressure gauge as shown. 


— Connect siphon hose to pressure gauge and hold it in a meas- 
uring container. 


— Close shut-off valve of pressure gauge (lever perpendicular to 
direction of flow, position -B-). 


— Operate remote control at short intervals, until a pressure of 
approx. 4 bars has built up. 


/N WARNING 


Danger of spraying when opening shut-off valve; wear protec- 


tive goggles and-protective clothing to prevent injuries and 


contact with skin. Hold container in front of frg& connection of. 


pressure measuring device. Li. 





— If pressure builds up too high, lower excess pressure by care- 
fully opening shut-off tap. 


— Watch pressure drop on gauge. 


After 10 minutes pressure must not drop below a 3 bar de- 
crease. 


If pressure drops further: 
— Check line connections for leaks. 
If no fault is detected in wiring: 


— Fuel Pump (FP) faulty, replace fuel delivery unit. Refer to > 
Engine Mechanical, Fuel injection & Ignition; Rep. Gr. 20 ; 
Fuel Supply System Components . 
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2 EVAP System 
The following table provides a quick link to all chapters in this 
section. 


EVAP System, Checking for Leaks. Refer to > page 97 . 


EVAP Canister Purge Regulator Valve N80, Checking. Refer to > page 98 . 
Leak Detection Pump V144, Checking. Refer to > page 100. 





2.1 EVAP System, Checking for Leaks 


Special tools and workshop equipment required 
* Smoke tester . 


* EVAP and Fuel Supply System Vacuum hose and line routing 
diagram. 


a Note 


@ Secure all hose connections using hose clamps appropriate 
for the model type = Parts catalog . 


@ Replace seals and gaskets when performing repair work. 


Leak checking 


— Using a Smoke tester , check the Evaporative Emission 
(EVAP) canister system for leaks. 


B Note 


Always follow the manufacturers directions forthe proper instal- 
lation and operation of the Smoke tester being used. 
If a leak is detected: 


— Check the fuel filler cap seal for damage and for proper instal- 
lation. Replace if necessary; 


— Check the seals under theSocking flanges and the union nuts 
are properly tightened on-the fuel tank. 


— Check all hose connections of the fuel supply system and re- 
place or repair any leaking lines. 


— Check all hose connections of the EVAP system and replace 
or repair any leaking lifes. 


— Repair or replace any damaged component. 

If no leaks are found in thé EVAP and Fuel Supply System: 

— Erase the DTC memoryif a DTC was set. Refer to > page 7. 
— Perform a road test to verify repair. 

If a DTC was set and does notreturn: 

Repair complete, Generate readiness code. Refer to > page 24 . 
— End diagnosis. 


If the DTC does return and no leaks aré- found in the EVAP and fy 
Fuel Supply System: A 
ae 


— Check the DTC memory for any DTC codes pertaining to the 
EVAP and Fuel Supply Systems. If a DTC is stored, perform 
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the diagnostic test procedure for the suspected component. 
Refer to > page 6. 


End of diagnosis. 


2.2 EVAP Canister Purge Regulator Valve, 
Checking 

Special tools and workshop equipment required 

@ Multimeter 

* wiring diagram 

Test requirements 


* Thefuse for the Evaporative Emission (EVAP) Canister Purge 
Regulator Valve -N80- OK. 


* The ignition switched off. 


(å) Note 


Voltage for the Evaporative Emission (EVAP).€anister Purge 
Regulator Valve -N80- is supplied by the Engine Component 
Power Supply Relay -J757- . 


Test procedure 


— Perform a preliminary check to verifythe customers complaint. 
Refer to > page 24. 


Start diagnosis 


— Disconnect the electrical harness:connector from the Evapo- 
rative Emission (EVAP) Canister Purge Regulator Valve - 
N80- . 


— Checkthe electrical harness connector for damage, corrosion, 
lose or broken terminals. 


Checking internal resistance 


— Using the Multimeter , check the resistance between the ter- 
minals of the Evaporative Emission (EVAP) Canister Purge 
Regulator Valve -N80- . 


Specified value: 22.0 to 30.0 O. 


If the specified value is not obtained: ri 
— Replace the Evaporative Emission (EVAP) Canister Purge HA 


Regulator Valve -N80- . 
Checking voltage supply 
If the specification is obtained: 
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— Using the Multimeter , check the electrical harness connector 
terminal 1 to 2 for voltage. 


— Operate the starter briefly. 
Specified value: aprox. battery voltage 
If there is no voltage: 


— Using the Multimeter , check the electrical harness connector 
terminal for voltage. 


Harness connector Terminal 
Engine Ground (GND) 


— Operate the starter briefly. 
Specified value: aprox. battery voltage 
If there is no voltage again: 

— Turn key off. 


— Check the wiring connection from the electrical harness con- 
nector terminal 1 to the Leak Detection Pump (LDP) --V144-- 
terminal 3 for an open circuit according to wiring diagram. 


Specified value: Wire resistance max 1.5 Q. 
— |f necessary, repair the wiring connection. 
If the voltage supply is OK: 

Check Ground (GND) activation 


— Using the Multimeter , check the electrical harness connector 
for resistance. 


Evaporative Emission Fuse slot 24 on Fuse Panel. B'un- 
(EVAP) Canister Purge Reg- |der hood 
ulator Valve -N80- electrical 


harness connector terminal 


fuse slot 24 


Specified value: approx. « 10 O. 





If the specified value is not obtained: 


k 
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— Using a Multimeter , check the following wire connection for 
open circuit. 


Evaporative Emission Motronic Engine Control Module 
(EVAP) Canister Purge Reg- | (ECM) -J623- electrical connec- 
ulator Valve -N80- electrical |tor T121 terminal or test box 


harness connector terminal |socket 





Specified value: Wire resistance max 1.5 Q. 
Specification: 0 Q. 
If the specification is not obtained: 


— Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


— |f necessary, repair the wiring connection. 

— Erase the DTC memory. Refer to 2 page 7 . 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness:code. Refer to 2 page 24 . 
— End diagnosis. 


If the DTC does return and nomalfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Motronic'Engine Control Module (ECM) -J623- . 
Refer to 2 page 149-. 


Final procedures 


After the repair work,tthe following work steps must be performed 
in the following sequence: 


1- Check the DTG memory. Refer to > page 6 . 
2- If necessary, efase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > pag&24 . 


End of diagnosis. 


2.3 Leak Detection Pump, Checking 
Special tools and workshop:equipment required 
* Multimeter 


> 
* wiring diagram A 
Test requirements ae 


* The Leak Detection Pump (LDP) -V144- fuse OK. 
* The ignition switched off. 
Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to 2 page 23 . 


Start diagnosis 


— Remove the right rear wheel housing liner. Refer to > Body 
Exterior; Rep. Gr. 66 ; Wheel Housing Liner . 


— Disconnect the electrical harness connector -3-. 


1 00 Rep. Gr.20 - Fuel Supply 





Rabbit 2006 > 
Generic Scan Tool - Edition 06.2006 


— Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 


Checking internal resistance 


— Using a:Multimeter , check the pins at the Leak Detection 
Pump (EDP) -V144- for resistance as follows: 


Leak Detection Pump (LDP) -V144- termi- | Specified value 
nals 


If the specifications are not obtained: 
— Replace the Leak Detection Pump (LDP) --V144-- . 
If the specified‘values are obtained: 





— Check the voltage supply of the Leak Detection Pump (LDP) 
--V144-- . 


Checking voltage supply. f^ 


B Note = 


The voltage for the Leak Detection Pump (LDP) --V144-- is sup- 
plied by the Engine Control Module (ECM) -J623- . 


— Using the Multimeter , check the electrical harness connector 
for voltage. 


Leak Detection Pump (LDP) - |Measure to 
V144- electrical harness con- 
nector terminal 


Engine Ground (GND) 


— Turn the key on. 





Specified value: approx. battery voltage. 
— Switch the ignition off. 
If the specified value was not obtained: 
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— Using a Multimeter , check electrical harness connector ter- 
minal -3- between Leak Detection Pump (LDP) -V144- and 
connector T-40 cavity 21 for open circuit. 


Specified value: Wire resistance max 1.5 Q. 
If the specification is not obtained: 


— Check the wiring for a short circuit¢o' Battery positive (+) oPan 
open circuit. 


— |f necessary, repair the;faulty wiring connection. 


If no malfunction is detected in the wiring and if the voltage supply 
was OK: 





Checking output wiring 


— Install the Adapter Cable (121 Pin) -VAG1598/31- . Refer to 
Engine Mechanical, Fuel Injection & Ignition, Repair Group 24. 


— Using a Multimeter , check the following wire connections for 
an open circuit. 







Leak Detection Pump . |Motronic Engine Control Module 
(LDP) -V144- electrical |(ECM) -J623- electrical connector 
harness connector termi- | [121 terminal or test box socket 
nal 


Specified value:-Wire resistance max 1.5 OQ. 


If the specificationds not obtained: 


— Check the wiring for.a short circuit to Battery positive (+) or an 
open circuit. "P. 


i -N . LU) 
— |f necessary, repair the wiring connection. 


— Erase the DTC memory. Refer to, page 7 = 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 
— End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to > page 149. 


Assembly is performed in the reverse order of the removal, note 
the following: 


Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 6 . 
2- If necessary, erase the DTC memory. Refer to 2 page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of diagnosis. 
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3 Electronic Engine Power Control 
The following table provides a quick link to all chapters in this 
section. 


Throttle Position Sensor G79 and Accelerator Pedal Position Sensor 2 G185, Checking. Refer to 
2 page 103. 


3.1 Throttle Position Sensor and Accelera- 
tor Pedal Position Sensor 2, Checking 

Special tools and workshop equipment required 

* Multimeter 


* wiring diagram 


[a] Note 


The Throttle Position (TP) Sensor -G79- / Accelerator Pedal Po- 
sition Sensor 2 -G185- is located in the accelerator pedal module 
and communicates the drivers' intensions to the SIMOS Control 
Module -J361- completely independently ofeach other. Both sen- 
sors are located in the accelerator pedal module and replaced as 
an entire assembly. 

Test requirements 

e The fuses for the engine electronics OK. 

* The battery voltage must be at least 12.5 Volts. 


* All the electrical consumers such as, forexample, lights and 
rear window defroster must be switched off. 


* The parking brake must be»applied, otherwise the daytime 
running lights are switched on. 


* Onvehicles with an.automatic transmission, the selector lever 
must be in position "P" or *N". 


* |fthe vehicle is. équipped with an A/C system, it must be 
switched off. 


* The ground (GND) connections between the engine and body 
must be OK: 


Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to 2 page 23 . 


Start diagnosis 


— Remove the-left knee bolster. Refer to = Body Interior; Rep. 
Gr. 68 ; Storage Compartments, Covers and Trim . 


— Disconnect the electrical harness connector -2-. 
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— Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 


Checking voltage supply 
— Switch the ignition on. 


— Using a Multimeter , check the following wiring connections for 
voltage. 


Throttle Position Sensor -G79  |Specified value 
and G185- electrical harness 
connector terminals 


1 to Ground (GND) about 5 V 


about 5 V 
2 to Ground (GND) about 5 V 
about 5 V 


— Switch the ignition off. 








If the specified values are not obtained: 
Checking wiring connections 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the Adapter Cable (121 Pin) -VAG1598/31- . 
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— Using the Multimeter , check the following wiring connections 
for open circuit. 


Throttle Position Sensor - Motronic Engine Control Module 

G79 and G185- electrical har- |(ECM) -J623- electrical connec- 

ness connector terminal tor T121 terminal or test box 
socket 





Specified value: Wire resistance max 1.5 Q. 
If the specification is not obtained: 


— Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


— |f necessary, repair the faulty wiring connection. 


If no malfunction is detected in the wiring and if the voltage supply 
was OK: 


— Erase the DTC memoryzRefer to 2 page 7 . 


£9 
— Perform a road test to verify repair. A 
If the DTC does not return: — 


Repair complete, Generate readiness code. Refer to = page 24 . 
— End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to 2 page 149. 


Assembly is performed in the reverse order of removal, noting the 
following: 


Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Checkthe DTC memory. Refer to 2 page 6 . 
2- If necessary, erase the DTC memory. Refer to 2 page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of diagnosis. 
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24-  Multiport Fuel Injection (MFI 


1 Fuel Injection System, Servicing 


For all Motronic fuel injection system component locations. Refer 
to = Engine Mechanical, Fuel injection & Ignition; Rep. Gr. 24 ; 
Components, Checking . 


For all Motronic fuel injection system removal/installation proce- 
dures and torque specifications. Refer to = Engine Mechanical, 
Fuel injection & Ignition; Rep. Gr. 24 ; Components, Checking . 


Check the Technical Bulletins for information that may supersede 
any information included in this manual. Refer to > EBAHN- 
Website . 


The following table provides a quick link to all chapters in this 
section. 


Clean Working Conditions. Refer to = page 406 . 


Technical Data. Refer to ^ page 107 . 


Technical Data. Refer to ^ page 107 . 





1.1 Safety Precautions 


To reduce the risk of personal injury and/or damage to the fuel 
injection and ignition system. Note the following: 


AN Caution 


The fuel system is pressurized. Before loosening hose con- 
nections or opening the test connectionto measure fuel pres- 
sure), place a cloth around the connection. Then release 
pressure by carefully loosening the connéction. 





@ Always switch off ignition before disconnecting or connecting 
lines of the fuel injection and ignition system, including test f. 
leads. 


+ During some of the tests, a Diagnostic Trouble Code (DC) 
may be recognized and stored by the control module. At the 
end of all tests and repairs, the DTC memory should be 
checked and, if necessary, erased. After erasing the DTC 
memory, a readiness code must be generated for the engine 
control module. 


k 


@ Always switch ignition off before cleaning engine. 


/N Caution 


€ The battery must only be disconnected and connected with 
the ignition switched off, since the Engine Control Module 
(ECM) can otherwise be damaged. 


€ Observe procedures for disconnecting battery . 
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Observe the following if test and measuring instruments are re- 
quired during a test drive: 


/N Caution 


€ Testand measuring equipment must always'be secured to 
the rear;séat and be operated from there by a sécond per- 
son. 


/ftest and measuring instruments are operated from the 
front passenger's seat and the vehicle is involved in an ac- 
cident, there is a possibility that the person sitting in this 
seat may receive serious injuries when the airbag is de- 
ployed. 





1.2 Clean Working Conditions 


Even minor contaminations can lead to malfunctions in the fuel 
injection system. When working on the fuel supply/injection sys- 
tem, pay careful attention to the following rules for cleanliness: 


@ Thoroughly clean all unions and adjacent areas with engine or 
brake cleaner and dry before disconnecting. 


@ Plug open lines and connections immediately with appropriate 
protective caps. 


@ Place removed parts on a clean surface and cover. Use lint- 
free cloths. 


* Install clean components: Remove replacement parts imme- 
diately prior to installation. Do not use parts that have been 
storéd-unpackaged (e.g. in tool boxes etc.). 


* When the:system is open: Do not wat « with compressed air. 
Do not mové vehicle unless absolu necessary: 


* Separated electrical Connectors: Protect'froóm dirt and mois- 
ture. Make sure connections are dry when reconnecting. 


1.3 Technical Data 


Engine data 2.5L 5Cyl 4V 


Idle speed cannot be adjusted, it is regulated by idle stabili- 680 RPM 
zation 


Engine speed limitation by fuel injector shut-off 5800 RPM 


Fuel pressure: Fuel supply-pressure up to high-pressure Approx. 4.0 bar positive pressure (Same under 
pump, (is produced by an electric fuel pump in the fuel tank) | all operating conditions) 


Fuel high pressure (produced by a mechanical single-piston | Approx. 49 bar positive pressure at idle. Ap- 
pump) at approx. 85 degree coolant temperature prox. 120 bar positive pressure at certain op- 
erating points. 
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2 Components, Checking 
The following table provides a quick link to all chapters in this 
section. 


Oxygen Sensor Heater Z19, Checking. Refer to 2 page 108 . 

Oxygen Sensor Heater Z29, Checking Refer to 2 page 110 . 

Oxygen Sensor Heater Z62, Checking Refer to 2 page 113 . 

Mass Air Flow Sensor G70, Checking Refer to > page 116. 

Throttle Valve Control Module J338, Checking. Refer to = page 119. 
Engine Coolant Temperature Sensor G62, Checking. Refer to > page 123 . 


Engine Coolant Temperature Sensor G83 on Radiator, Checking Refer to > page 126. 
Manifold Absolute Pressure Sensor G71, Checking Refer to > page 129 . 


Intake Air Temperature Sensor 2 G299, Checking. Refer to > page 131. 
Engine Speed Sensor G28, Checking. Refer to > page 135. 


Fuel Injector, Checking. Refer to = page 138 . 


Intake System, Checking for Leaks. Refer to => page 140. 





2.1 Oxygen Sensor Heater Z19, Checking 


* Oxygen Sensor (O2S) Heater -Z19- is part of Heated Oxygen 
Sensor (HO2S) -G39- and cannot be replaced separately. 


* When servicing electrical harness connector terminals for the 
Heated Oxygen Sensor (HO2S) , use only gold-plated termi; 
nals. 

Special tools and workshop equipment required 

+ Multimeter 


* wiring diagram 


(å) Note 


When servicing terminals in harness connector of Heated Oxygen 
Sensor (HO2S) -G39- , use only gold-plated terminals. 

Test requirements 

* Fuse for Heated Oxygen Sensor (HO2S) -G39- OK. 

* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission<shift selector lever into 
position “P” or “N”. 


* A/C switched off. 
* Ground (GND) connections between engine/transmission/ 


chassis OK. fy 
e Ignition switched off. A 
ae 
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Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to 2 page 23 . 


Start diagnosis 
Remove the engine cover with air filter . 
Checking internal resistance 


— Disconnect the Heated Oxygen Sensor (HO2S) -G39- electri- 
cal harness connector -1-. 


— Usingamultimeter , checkthe Heated Oxygen Sensor (HO2S) 
-G39- terminals 3 to 4 for an open circuit. 


Specified value: 2.5 to 10.0 O (at approx. 20? C) 
If the specification was not obtained: 


— Replace Heated Oxygen Sensor (HO2S) -G39- . Refer to ^ 
Engine Mechanical, Fuel injection and Ignition; Rep. Gr. 26 ; 
Exhaust System Components . 


If the specified value is obtained: 

Checking voltage supply 

— Switch the ignition on. 

— Usinga mültimeter , checkthe Heated Oxygen Sensor (HO2S) 
-G39- electrical harness connector terminal 4 to the Motronic 


Engine Control Module (ECM) Power Supply Relay -J271- 
socket 87 for voltage. 


Heated Oxygen Sensor Motronic Engine Control Mod- 
(HO2S) -G39- electrical har- |ule (ECM) Power Supply Relay 


ness connector terminal -J271- socket 





— Switch the ignition off. 
Specified value: Battery voltage. 
If the specification was not obtained: 


— heck the wiring for a short circuit to each other, Ground 
(GND), or an open circuit. 


— Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 


— If necessary, repair the faulty wiring connection. 
If the specification was obtained: 
Checking Ground (GND) activation E 


If the manufacturers tést box is being used. Brom the following 
step. 


— Install the Test Box 105 Pin -VAG1598/42- . 


If the manufacturers test box is not being used. Perform the fol- 

lowing step. 

— Remove the Engine Control Module (ECM) -J623- . Refer to 
2 page 149. 


| M24-0425 


| M24-0435 
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— Using a multimeter , check the HO2S Sensor -G39- electrical 
harness connector terminal 3 to the Engine Control Module 
(ECM) -J623- electrical harness connector T121 terminal 5 for 
an open circuit. 


HO2S Sensor -G39- electri- |Motronic Engine Control Module 
cal harness connector termi- | (ECM) -J623- electrical connec- 
nal tor T121 terminal or test box 


socket 





Specified resistance 1.5 Q max. 
If the specification is not obtained: 


— Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


— |f necessary, repair the wiring connection. 

— Erase the DTC memory. Refer to 2 page 7 . 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Referto’S "page 24, 
— End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was.OK: 


— Replace the Motronic:Engine Control Module (ECM) -J623- . 
Refer to > page 149°. 


Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 6 . 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24 . 


End of Diagnosis, 


2.2 Oxygen Sensor Heater Z29, Checking 


a Note 


* Oxygen Sensor (O2S)‘Heater -Z29- is part of Oxygen Sensor 

(O28) Behind Three Way €atalytic Converter (TWC) - GAR? 

and cannot be replaced separately. A 
he 


* When servicing electrical harness‘connector terminals 
Heated Oxygen Sensor (HO2S) , use only gold-plated term: 
nals. 

Special tools and workshop equipment required 

+ Multimeter 


* wiring diagrams 
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a Note 


When servicing terminals in harness connector of Oxygen Sensor 
(02S) Behind Three Way Catalytic Converter (TWC) -G130- , usé 
only gold-plated terminals. 

Test requirements 


* Fuse for Oxygen Sensor (O2S) Behind Three Way Catalytic 
Converter (TWC) -G130- OK. 


* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 


e A/C switched off. 


¢ Ground (GND) connections between engine/transmission/ 
chassis OK. 


* “(gnition switched off. 
Test procedure 


— Performapreliminary check to verifythe customerscomplaint. 
Refer to > page 23 . Ix 


Start diagnosis 


— Remove the vehicle floor cover -arrows-. 


— Disconnect the 4-pin electrical harness connector -1- from the 
Oxygen Sensor (O2S) Behind Three Way Catalytic Converter 
(TWC) -G130- . 


Checking internal resistance 


— Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 
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— Using a Multimeter , check the Oxygen Sensor,(O2S) Behind 
Three Way Catalytic Converter (TWC) -G130<component ter- 
minals 1 to 2 for resistance. 


Specified resistance: 1.0 to 20.0 O (at approx. 20°C) 
If the specified value is not obtained: 


— Replace Oxygen Sensor (O2S) Behind Three Way Catalytic 
Converter (TWC) -G130- . Refer to = Engine Mechanical, Fuel 
injection and Ignition; Rep. Gr. 26; Exhaust System Compo- 
nents 


If the specified value is obtained: 
Checking voltage supply 
— Switch the ignition on. 


— Using a multimeter , check the Oxygen Sensor (O2S) Behind 
Three Way Catalytic Converter (TWC) -G130- electrical har- 
ness connector terminal 1 to Motronic Engine Control Module 
(ECM) Power Supply Relay -J271- socket 87 for voltage. 


Oxygen Sensor (O2S) Behind | Motronic Engine Control Mod- 
Three Way Catalytic Converter | ule (ECM) Power Supply Relay 
(TWO) -G130- electrical har- |-J271- Socket 


ness connector terminal 





Specified value: Battery voltage. 
— Switch the ignition off. 
If the specification was not obtained: 


— Check the wiring for a short circuit to each other, Ground 
(GND), or an open circuit. 


— Checkthe electrical harness connector for damage, corrosion, 
loose or broken terminals. 


— |f necessary, repair the faulty wiring connection. 
If the specification was obtained: 
Checking Ground (GND) activation 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the Adapter Cable (121 Pin) -VAG1598/31- . 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


— Remove the Engine Control Module (ECM) -J623- . Refer to 
> page 149. 
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— Using a multimeter , check the Oxygen Sensor (O2S) Behind 
Three Way Catalytic Converter (TWC) -G130- electrical har- 
ness connector terminal 2 to the Engine Control Module 
(ECM) -J623- electrical harness connector T121 terminal 6 for 
an open circuit. 


Oxygen Sensor (O23) Behind | Engine Control Module (ECM) - 
Three Way Catalytic Convert- | J623- electrical connector T121 
er (TWC) -G130- electrical terminal or test box socket 


harness connector terminal 





Specified value: 1.5 O max. 


If the specification was not obtained: 





— Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


— Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 


— If necessary, repair the faulty wiring connection. 


Di) 


— Erase the DTC memory. Refer to > page 7. 


k 


— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 
— End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to > page 149. 


Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 6 . 
2- If necessary, erase the DTC memory. Refer to 2 page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24 . 


End of Diagnosis. 


2.3 Oxygen Sensor Heater Z62, Checking 


a Note 


@ Oxygen Sensor (O2S) 3 Heater -Z62- is part of Oxygen Sensor 
(O2S (in Center Three Way Catalytic Converter (TWC), Bank 
1 -G465- and cannot be replaced separately. 


* When servicing electrical harness connector terminals for the 
Heated Oxygen Sensor (HO2S) , use only gold-plated termi- 
nals. 

Special tools and workshop equipment required 

@ Multimeter 


* wiring diagrams 
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(å) Note 


When servicing terminals in harness connector of Oxygen Sensor 
(O2S (in Center Three Way Catalytic Converter (TWC), Bank 7 - 
G465- , use only gold-plated terminals. 

Test requirements 


* Fuse for Oxygen Sensor (O2S (in Center Three Way Catalytic 
Converter (TWC), Bank 1 -G465- OK. 


* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, Switched off. 


e Vehicles with automatic transmission, shift selector lever into 
positiort-"P" or ^N". 


* A/C switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


e Ignition switched off. 
Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to > pagé23 . 


Start diagnosis f 
—- Remove the vehicle floór;cover -arrows-. à 


— Disconnect the 4-pin electrical harness connector -1- from the 
Oxygen Sensor (O2S (in Center Three Way Catalytic Con- 
verter (TWC), Bank 1 -G465- . 


Checking internal resistance 


— Checkthe electrical harness connector for damage, corrosion, 
lose or broken terminals. 
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— Usinga Multimeter , check the Oxygen Sensor (O2S (in Center 
Three Way Catalytic Converter (TWC), Bank 1 -G465- com- 
ponent terminals 1 to 2 for resistance. 


Specified resistance: 1.0 to 20.0 O (at approx. 20°C) 
If the specified value is not obtained: 


— Replace the Oxygen Sensor (O28 (in Center Three Way Cat- 
alytic Converter (TWC), Bank 1 -G465- . Refer to 2. Engine 
Mechanical, Fuel injection and Ignition; Rep. Gr. 26 ; Exhaust 
System Components . 


If the specified value is obtained: 
Checking voltage supply 
— Switch the ignition on. 


— Usinga multimeter , checkthe Oxygen Sensor (O28 (in Center 
Three Way Catalytic Converter, (KWC)Bank,1, -G465- elec- 
trical harness connector.terminal 1 to engine ground, 


Oxygen Sensor (O2S (in Center Measure to 
Three Way Catalytic Converter 
(TWC), Bank 46465- electrical 


harness connector terminal 
Engine Ground 


Specified value: Battery voltage. 





— Switch the ignition off. 
If the-specification was not obtained: 


— Check the wiring for a short circuit to each other, Ground 
(GND), or an open circuit. 


— Gheckthe electrical harness connector for damage, corrosion, 
lose or broken terminals. 


— Ifmecessary, repair the faulty wiring connection. 
If the specification was obtained: 
Checking Ground (GND) activation 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the Adapter Cable (121 Pin) -VAG1598/31- . 


If the manufacturers test box is not being used: Perform the fol- 

lowing step. A 

— Remove the Engine Cørńtrol Module (ECM) *J623-... Refer to 
2 page 149. 
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- Using a multimeter , check the Oxygen Sensor (O2S (in Center 
Three Way Catalytic Converter (TWC), Bank 1 -G465- elec- 
trical harness connector terminals to the Engine Control Mod- 
ule (ECM) -J623- electrical harness connector T121 terminals 
for an open circuit. 


Oxygen Sensor (O2S (in Cen- |Engine Control Module (ECM) 
ter Three Way Catalytic Con- |-J623- electrical connector 
verter (TWC), Bank 1 -G465- |T121 terminal or test box sock- 
electrical harness connector  |et 

terminal 





Specified value: 1.5 O max. 
If the specification was not obtained: 


— Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


— Check the electrical harness connector for damage, corrosion, 
lose or broken terminals. 


— |f necessary, repair the faulty wiring connection. 


If no malfunction is detected in the wiring and ifthe voltage supply 
was OK: 


— Erase the DTC memory. Refer to. page 7 . 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to . 
— End diagnosis. 


If the DTC does return and.no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to > page 149 . 


— Assembly is performedin the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memorysRefer to > page 6 . 
2- If necessary, erase the DTC memory. Refer to 2 page 7 . 
3- Ifthe DTC memory was erased, generate readiness code. 


Refer to > page 24. C3 
End of Diagnosis. à 
as 

2.4 Mass Air Flow Sensor, Checking 


Special tools and workshop equipment required 
@ Multimeter . 
* wiring diagram 
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B Note 


Use only gold-plated terminals when servicing terminals in har- 
ness connector of Mass Air Flow (MAF) Sensor -G70- . 

Test requirements 

* Fuse for Mass Air Flow (MAF) Sensor -G70- OK. 

* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 


e A/C switched off. 


e Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Coolant Temperature at least 80° C. 
* Ignition switched off. 
Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to 2 page 23 . 


Start diagnosis 

Function test 

— Connect the scan tool. 

— Start engine and letsit run at idle. 

— Select "Diagnostic mode 1: Check measured values". 


— Select measuring value "PID 16: Air stream amount at Mass 
Air Flow (MAF) sensor". 


— Check specified value of air flow quantity at Mass Air Flow 
(MAF) Sensor -G70- at idle: 


o onmes Diagnostic text | Specified value | 


Air flow quantity at Mass Air 


Flow:(MAF) sensor 
e Engine running at idle 2.00 to 5.00 g/sec 





— End diagnosis and switch ignition off. 


If specified value is obtained, but DTC memory has a DTC con- 
cerning Mass Air Flow (MAF) Sensor -G70- : 


— Check voids supply of Mass Air Flow (MAF) Sensor -G70- 
> page 118. 


If specified value is not obtained: C3 
— check sensor internal resistánce: A 


Mass Air Flow Sensor -G70- | Measured, Value 
electrical harness connector 
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Mass Air Flow Sensor -G70-  |Measured Value 
electrical harness connector 
terminal — — —  — | 





3to5 297kQ | | | | Q 
4to5 900k Q 
values obtained, continue diagnosis 


— Values not obtained, replace sensor G70. 


— Check wiring of Mass Air Flow (MAF) Sensor -G70- 
2 page 118. 


Checking voltage supply 


— Disconnectthe electrical harness connector -1- from the Mass 
Air Flow (MAF) Sensor -G70- . 


— Start engine and let it run at idle. 


— Using a Multimeter , check the Mass Air Flow (MAF) Sensor - 
G70- electrical connector terminal 2 to engine Ground (GND) 
for voltage. 


Specified value: battery voltage 
— Switch ignition off. 
If the specified value is not obtained: 


— Checkthe electrical harness connector. for damage, corrosion, 
loose or broken terminals. 


— Check wiring between Mass Air Flow (MAF) Sensor -G70- 
electrical connector terminal 2 and‘Engine Component Power 
Supply Relay -J682- for an open circuit. 


Specified resistance 1.5 O max. 
If the specification is not obtained: 


— Checkthe wiring for a short circuit to Battery positive (+) or an 
open circuit. 


Checking wiring 


1 1 8 Rep. Gr.24 - Multiport Fuel Injection (MFI) 

















Rabbit 2006 > 
Generic Scan Tool - Edition 06.2006 


— Using a Multimeter , check the following wiring connection for 
an open circuit. 


Mass Air Flow Sensor -G70- |Motronic Engine Control Module 

electrical harness connector |(ECM) -J623- electrical connec- 

terminal tor T121 terminal or test box 
socket 


26 


Fuse 29 (on fuse panel C, in cab- 
in, L.H. side) 


27 





Specified resistance 1.5 O max. 
If the specification is not obtained: 


— Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


— |f necessary, repair the wiring connection. 

If no malfunctions are found in the wiring: 

— Replace Mass Air Flow (MAF). Sensor *G70- . 

— Erase the DTC memory?Refer to ^ page 7 

— Perform a road testto verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 
— End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refefto 2 page 149. 


Final procedures 


After the'repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to 2 page 6 . 
2- If neéessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer t60.— page 24 . 


End of Diagnosis. 


2.5 Throttle Valve Control Modulé; Check- 
ing a 


Special tools and workshop equipment_required 
Multimeter 


* wiring diagram 
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a Note 


Use only gold-plated terminals when servicing terminals\in.har- 
ness connector of Throttle Valve Control Module«-J338- . 

Test requirements 

e Fuses for Engine Control Module (ECM) -J623- OK. 

e Battery voltage at least 12.5:volts. 


¢ All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 


e A/C switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Throttle valve must not be damaged or dirty. 
e Coolant Temperature at least 80° C. 
Function 


Throttle valve operation occurs by an electric motor ( Throttle 
Drive (for Electronic Power Control (EPC)) -G186- ) in the Throttle 
Valve Control Module - J338- and is operated by the Engine Con- 
trol Module (ECM) -J623- according to the signals supplied by the 
Throttle Position (TP) Sensor -G69- / Accelerator Pedal Position 
Sensor 2 -G188 - . 


Components of Throttle Valve Control Module -J338- : 
* Throttle Drive (for Electronic Power Control(EPC)) -G186- = 


* Throttle Drive Angle Sensor 2 (for Electronic Power Control 
(EPC)) -G188- 


Function test 

— Connect the scan tool. 

— Switch ignition on. 

— Select "Diagnostic mode 1: Check measured values". 

— Select the measuring value “PID 17: Throttle valve position". 


— Check specified value of throttle valve position (absolute) at 
idle stop: 


Specified value 
Throttle valve position (abso- 84.0 to 97.096 


lute) 
* Idle stop 





— Slowly depress accelerator pedal up to Wide Open Throttle 
(WOT) stop while observing the percentage display. The per- 
centage display must increase uniformly. 


— Check specified value of throttle valve position (absolute) at 
Wide Open Throttle (WOT) stop: 


—£i0_|___Diaanest ext __ Diagnostic text | Specified value | 





Throttle valve position (abso- 
lute) 
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| PID | Diagnostic text Specified value 


E * Wide Open Throttle (WOT)| — 84.0 to 97.096 
stop 


— End diagnosis and switch ignition off. 





If specified values are not obtained: 


— Remove Throttle Valve Control Module -J338.- far enough so 
that terminals of connector on Throttle Valve Control Module 
-J338- are reached. 


— Disconnect the electrical harness connector -2- from the 
Throttle Valve Control Module -J338- . 


Checking resistance 




















EZA 


[-—4 I 
LL 


ET 
H 


— Using a Multimeter , check the resistance of Throttle Drive (for 
Electronic Power Control (EPC)) -G186- at Throttle Valve 
Control Module -J338- between terminals 3*5. 


Specified resistance 4.0 O max. 
If the specification is not obtained: 
— Replace Throttle Valve Control Module - J338- . 
If the specification is obtained: gm 
Checking voltage supply and wiring e 

- 


— Switch ignition on, 


— Using the Multimeter , check the voltage of Throttle Drive (for 
Electronic Power Control (EPC)) -G186- at Throttle Valve 
Control Module -J338- between terminals 2+6. 


Specified value: at least 4.5 V 
— Switch ignition off. 
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— Using a Multimeter, check the following wiring connections for 
an open circuit. 


Throttle Control Module - Motronic Engine Control Module 

J338 - electrical harness con-| (ECM) -J623- electrical connec- 

nector terminal tor T121 terminal or test box 
socket 





Specified resistance 1.5 O max. 
If the specification is not obtained: 


— Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


— |f necessary, repair the wiring connection. 
If no malfunctions are found in the wiring: 


— Checkresistance values of Throttle Control Module J338 at 
T121 terminal or test box 


Motronic Engine Control 
Module (ECM) -J623- electri- 
cal connector T121 terminal 
or test box socket 





— Value not received? Replace J338. If value received, 


— Erase the BTC memory. Refer to ^ page 7 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 
— End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to =<cpage 149 . 


Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 

1- Check the DTC memory. Refer to > page 6. px 
2- If necessary, erase the;DTC memory. Refer to Sage 7 . 


3- Ifthe DTC memory was erased, generate readiness code: 
Refer to > page 24. 


End of Diagnosis. 
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2.6 Engine Coolant Temperature Sensor 
G62, Checking 


/N WARNING 


@ Cooling system is under pressure. 
€ Danger of scalding when opening! 





Special tools and workshop equipment required 
* Multimeter 
* jumper wire 


* wiring diagrams 


[a] Note 


Use only gold-plated terminals when servicing terminals in har- 
ness connector of Engine Coolant Temperature (ECT) Sensor - 
G62- . 

Test requirements 

* Fuses for Engine Control Module (ECM) -J623- OK. 

e Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 


e A/C switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


e Ignition switched off. 

* Engine cold. 

Function test 

— Connect the scan tool. 

— Switch ignition on. 

- Select“Diagnostic mode 1: Check measured values”. 
— Select:measured value “PID 05: Coolant temperature”. 


Check specified value of coolant temperature: 


ELONEM Diagnostic text | Specified value | 





Coolant temperature approx. coolant 
temperature 


If specified value is not obtained: 
— Continue test according to the following table: 


Indicated 





approx. -40.0? C Open circuit or = page 124 
ere short circuit to B+ [-3 
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Indicated 





approx. 140.0° C Short circuit to 2 page 124 
Ground (GND) 


If specified value is obtained: 


— Start engine and let it run at idle. 


Temperature value must increase uniformly in increments of 1.0? 


If the engine shows problems in certain temperature ranges and 
if the temperature does not climb uniformly, the temperature sig- 
nal is intermittent. 


— Replace Engine Coolant Temperature (ECT) Sensor - G62- . 
Testing if display approx. -40.0° C: 


— Check the electrical harness connector for/damage, corrosion, 
loose or broken terminals. 


— Disconnect the electrical harness connector -1- from the En- 
gine Coolant Temperature (ECT) Sensor -G62- . 


— Using jumper wire , bridge electrical connector terminals 1 + 
2 together and'observe indication on display. 


If indication jumps to approx. 140.0? C: 

— End diagnosis and switch ignition off. 

— Replace Engine Coolant Temperature (ECT) Sensor -G62- . 
If indication remains at approx. -40.0? C: 


— Checkthe wiring for a short circuit to Battery positive (*) or an 
open Circuit. 


— |f necessary, repair the wiring connection. 

— End diagnosis and switch ignition off. 

Testing if display approx. 140.0? C: 

— Disconnéct the electrical harness connector -1- from the En- 
gine Coolant Temperature (ECT) Sensor -G62- . 

If indication jumps to approx. -40.0° C: 

— End diagnosis and switch ignition off. 

— Replace Engine Coolant Temperature (ECT) pd -G62- . 

— End diagnosis and switchignition off. n 

If indication remains at approx. 140:0?«C: 

Checking wiring 
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— Using a Multimeter , check the following wiring connection for 
an open circuit. 


Engine Coolant Temperature | Motronic Engine Control Module 





Specified resistance 1.5 O max. 
If the specification is not obtained: 


— Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


— |f necessary, repair the wiring connection. 
If no málfunctions are found in the wiring: 
— Using a multimeter , check Engine Coolant Temperature 


(ECT) Sensor -G62- electrical connector terminals 1-2 for re- 
sistance. 


* Ar&a A: Resistance values for temperature range 0 to 50°C. 
@ Area B: Resistance values for temperature range 50 to 100° 
C. 
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Read-out examples: 


@ 30° Cis in range A and corresponds to a resistance of 1.5 to 
2.0 kO 


* 80?Cis in range B and corresponds to a resistance of 275 to 
3750 


If the specification is not obtained: 

— Replace Engine Coolant Temperature (ECT) Sensor - G62 - . 
If the specification is obtained: 

— Erase the DTC memory. Refer to > page 7. 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 
— End diagnosis. 


If the DTC does returrrand no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Engine Control Module (ECM) -J623- 
2 page 149. 


Final procedures 


After the repair work, the following work steps must be performed 
in the following séquence: 


1- Check the DEC memory. Refer to 2 page 6 . 
2- If necessary, erase the DTC memory. Refer to 2 page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > pagee24 . 


End of Diagnosis. 


2.1 Engine Coolant Temperature Sensor. 
G83 on Radiator, Checking c 


/N WARNING 


$ Cooling system is under pressure. 





€ Danger of scalding when opening! 


(å) Note 


Use only gold-plated terminals when servicing terminals in the 
electrical harness connector of Engine Coolant Temperature 
(ECT) Sensor (on Radiator) -G83- . 

Special tools and workshop equipment required 

@ Multimeter . 

* jumper wire . 

* Wiring diagram. 

Test requirements 

* The Engine Control Module (ECM) - J623- fuses OK. 
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* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Battery voltage at least 12.5 volts. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 


e A/C switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Ignition switched off. 
* Engine cold. 
* Test procedure 


* Performa preliminary check to verifythe customers complaint. 
Refer to > page 23 . 


* Start diagnosis 
Function test 

— Connect the scan tool. 
— Switch the ignition on. 


— Using the scan tool, check the coolant temperature: 


Diagnostic text Specified value 





Coolant temperature Approx. coolant temper- 
ature 


If the specified value is not obtained: 


BO 


— Continue test according to the following table: 


Indicated 


approx. Open circuit or short cir- > page 128 
-40.0^ C cuit to (B+) 





approx. Short circuit to Ground > page 128 
140.0° C (GND) 


If the specified value was obtained: 


— Start the engine and let it run at idle. 


The temperature value must increase uniformly in increments of 
1.0°C 


If the engine shows problems in certain temperature ranges and 
if the temperature does not climb uniformly, the temperature sig- 
nal is intermittent. 


— Replace the Engine Coolant Temperature (ECT) Sensor (on 
Radiator) -G83- . 


Checking internal resistance 


— Disconnect the Engine Coolant Temperature (ECT) Sensor 
(on Radiator) -G83- electrical harness connector . 
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— Using a multimeter , check the Engine Coolant Temperature 
(ECT) Sensor -G62- terminals 1 to 2 for resistance, 


Use the chart below for the specified values: 
* Area A: Resistance values 0 to 50? G: 
* Area B: Resistance values 50 to2100? C. 


Specified values: 

* Range A, 30° C equals a resistance of 1.5 to 2.0 kO 
* Range B, 80* C equals a resistance of 275 to 3750 
If any of the specified values was not obtained: 





— Replace the Engine Coolant Temperature (ECT) Sensor (on 
Radiator) -G83- . 


Testing if display is approx. -, 40.0? C 





— Disconnect the Engine Coolant Temperature (ECT) Sensor 
(on Radiator) -G83- electrical harness connector . 


— Using a jumper wire , connect the Engine Coolant Tempera- 
ture (ECT) Sensor (on Radiator) *G83- electrical harness con- f 
nector terminals 1 to 2. xj 





— Check the value indicated on the scan tool display. 

If the value jumps to approx. 140.0? C 

— End diagnosis and switch the ignition off. 

- pene the Engine Coolant Temperature (ECT) Sensor - 


If indication remains at approx. -40.0° C: 
Testing if display approx. 140.0° C 


— Disconnect the Engine Coolant Temperature (ECT) Sensor 
(on Radiator) -G83- electrical harness connector . 


If indication jumps to approx. -40.0° C: 





— End diagnosis and switch ignition off. 


— Replace the Engine Coolant Temperature (ECT) Sensor (on 
Radiator) -G83- . 


If indication remains at approx. 140.0? C: 
Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the Adapter Cable (121 Pin) -VAG1598/31- . 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


— Remove the Engine Control Module (ECM) -J623- . Refer to 
2 page 149. 
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— Using a Multimeter , check the Engine Coolant Temperature 
(ECT) Sensor (on Radiator) -G83- electrical harness connec- 
tor terminals to the Engine Control Module (ECM) -J623- 
electrical harness connector T121 terminals for an open 
circuit. 


Engine Coolant Tempera- |Engine Control Module (ECM) - 
ture (ECT) Sensor (on Ra- |J623- electrical connector T121 
diator) -G83- electrical har- |terminals or test box socket 


ness connector terminals 





Specified value: 1.5 O Max. 
If the specification was not óbtained: 


— Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


— Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 


— If necessary, repair the faulty wiring connection. 

— Erase the DTC memory, Refer to > page 7. 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 
— End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Engine Control Module (ECM);-J623- . 
— Assembly is performed in the reverse of the removal: 
Final procedures 


After repair work, the following work steps must be performed in 
the following sequence: 


1- Check the DTC memory. Refer to > page 6 . 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of Diagnosis. 
2.8 Manifold Absolute Pressure Sensor, 
Checking 


[a] Note 


Use only gold-plated terminals when servicing terminals in har- 
ness connector of Manifold Absolute Pressure (MAP) Sensor - 
G71-. 

Special tools and workshop equipment required 

* Multimeter . 


* Wiring diagram. 





> 


G 


as 
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Test conditions 
e The Engine Control Module (ECM) -J623- OK. 


* The parking brake must be applied, otherwise daytime running 
lights are switched on. 


* On vehicles with automatic transmission, selector lever must 
be in position “P” or “N”. 


* The ground (GND) connections between engine and body 
must be OK. 


Function test 
— Connect the scan tool. 
— Start engine and let it run at idle. 


— Using the scan tool, Check the.specified value of the Manifold 
Absolute Pressure (MAP) Sensor -G71- at idle: 


Diagnostic text Specified value 
Intake manifold pressure approx. 100 kPa 


If the specification is not.obtained: 
— End diagnosis and switch ignition off. 
Test procedure 


— Performa preliminary check to verify the customers complaint. 
Refer to > “3.1 Preliminary Check”, page 23 . 





Start diagnosis 


-— Disconnect the Manifold Absolute Pressure (MAP) Sensor - 
G7 1- electrical harness connector -arrow-. 


— Start the engine and run at idle speed. 





— Using a multimeter , check the Manifold Absolute Pressure 
(MAP) Sensor -G71- electrical harness connector terminals 1 
to 3 for voltage. 


Specification: 4.5 V 

— Switch the ignition off. 

If the specification is not obtained: 
Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the Adapter Cable (121 Pin) -VAG1598/31- . 


If the manufacturers test box is not being used. Perform the fol- 

lowing step. 

— Remove the Engine Control Module (ECM) -J623- . Refer to 
=> page 149. 
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— Using a multimeter , check the Manifold Absolute Pressure 


(MAP) Sensor -G71- electrical harness connector terminals to 
the Motronic Engine Control Module (ECM) -J220- electrical 
harness connector T121 terminals for an open circuit. 


Manifold Absolute Pres- Motronic Engine Control Module 
sure (MAP) Sensor -G71- |(ECM) -J623- electrical connector 
electrical harness connec- |T121 terminals or test box socket 
tor terminals 








Specified value: 1.5 O max. 
If the specification is not obtained: 


— Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


— Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 


— If necessary, repair the faulty wiring connection. 


If no malfunction is detected in the wiring;and if the voltage supply 
was OK: 


— Replace Manifold Absolute Pressure (MAP) Sensor -G71- . 


If no malfunction is detected in the wiring and if the voltage supply 
was not OK: 


— Erase the DTC memory. Refer tó'— page 7 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness;code. Refer to > page 24 . 
— End diagnosis. 


If the DTC does return and no malfunctions detected in the wiring 

and the voltage supply was OK: 

— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to 2 page 149. 


f£ 
— Assembly is performed in the reverse of the removal. e 
Final procedures LX. 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to 2 page 6 . 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- If the DTC memory was erased, generate readiness code. 
Refer to > page 24 . 


End of Diagnosis. 


2.9 Intake Air Temperature Sensor 2, 
Checking 


Special tools and workshop equipment required 
@ Multimeter 


* wiring diagrams 
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* Cool spray (commercially available). 


* jumper wire 


[1 Note 


Use only gold-plated terminals when servicing terminals in har- 
hess connector of Intake Air Temperature (IAT) Sensor -G299 - . 
Test requirements 

e Fuses of Motronic Engine Control Module (ECM) - J623- OK. 
* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


e WMehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 


* A/C:switched off. 


* Grourid (GND) connections between engine/trans ri 
chassis OK. 
t , 
e Ignition switched off. e 
ae 
* Test procedure 


* Performa preliminary check to verify the customers complaint. 
Refer to > page 23 


* Start diagnosis 

Function test 

— Connect the scan tool. 

— Switch ignition on. 

— Select "Diagnostic mode 1: Check measured values". 

— Select measuring value “PID 15: Intake air temperature". 


Check specified value of intake air temperature: 


EINE M Diagnostic text | Specified value — | 


Intake Air Temperature | approx. ambient tem- 
(IAT) perature 


If specified value is not obtained: 





— Continue test according to the following table: 


Indicated 


Open circuit or short > page 133 
circuit to B+ 





rA. Short circuit to 2 page 133 
140°C Ground (GND) 


If specified value is obtained: 


— Remove Intake Air Temperature (IAT) Sensor -G299 - . 


— Spray Intake Air Temperature (IAT) Sensor - G299- with com- 
mercially available chilling spray while observing temperature 
value. 


The temperature value must decrease. 
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— End diagnosis and switch ignition off. 

If intake air temperature does not sink: 

— Replace Intake Air Temperature (IAT) Sensor -G299 - . 
Testing if display approx. -40? C or approx. -46° C: 








— Disconnectthe electrical harness connector -1- from Intake Air 
Temperature (IAT) Sensor -G299 - . 


— Checkthe electrical harness connector for damage, corrosión, 
loose or broken terminals. 








Ll 
zn 


— Using a jumper wire , connect eléctrical harness connector 
terminals 1 * 2 together and obsérve the indication on display. 


If indication jumps to approx. 140? C: 

— End diagnosis and switch ignition off. 

— Replace Intake Air Temperature (IAT) Sensor -G299 - . 
If indication remains at approx. -40° € or -46° C: 


— Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


2 
- If necessary, repair the wiring connection. 
— End diagnosis and switch ignition off. 
Testing if display approx. 140? C: 





— Disconnectthe electrical harness connector -1- from htake Air 
Temperature (IAT) Sensor -G299 - . 


If indication jumps to approx. -40? C or -46? C: 








n 


— End diagnosis and switch ignition off. 
— Replace Intake Air Temperature (IAT) Sensor -G299 - . 


Tm 


If indication remains at approx. 140? C: 


a 


a 


— Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


— |f necessary, repair the wiring connection. 





— End diagnosis and switch ignition off. 
Checking wiring 
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— Using a Multimeter , check the following wiring connection for 
an open circuit. 


Intake Air Temperature (IAT) | Motronic Engine Control Module 
Sensor 2 -G299- Mass Air  |(ECM) -J623- electrical connec- 
Flow Sensor -G70- electrical |tor T121 terminal or test box 


harness connector terminal |socket 





Specified resistance 1.5 O max. 


If the specification is not obtained: 


— Check the wiring for a short circuit to Battery positive (*) or an 
open circuit: 


— |f necessary, repair the wiring connection. 

If no malfunctions are found in the wiring: 

— Using multimeter , check Intake Air Temperature (IAT) Sensor 
-G299 - component terminals 1-2 for resistance. 

#2 Area A: Resistance values for temperature range 0 to 50? C. 

+ aS B: Resistance values for temperature range 50 to 100° 
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@ 30° Cis in range A and corresponds to a resistance of 1.5 to 
2.0 kO 


* 80?Cis in range B and corresponds to a resistance of 275 to 
3750 


Read-out examples: 





If the specification is not obtained: 





— Replace Intake Air Temperature (IAT) Sensor -G299 - . 
If the specification is obtained: 

- Erase the DTC memory. Refer to 2 page 7 . 
— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 





— End diagnosis. 


Ifthe DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Engine Control Module (ECM) -J623- 
2 page 149. 


— Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to 2 page 6 . 
2- If necessary, erase the DTC memory. Refer to 2 page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of Diagnosis. 


2.10 Engine Speed Sensor, Checking 
Special tools and workshop equipment required 

@ Multimeter 

* wiring diagrams 


a Note 


Use only gold-plated terminals when servicing terminals in har- 
ness connector of Engine Speed:( RPM) Sensor -G268- . 

Test requirements 

* Fuses for Engine Control Module (ECM) -J623- OK. 

* Battery voltage at least 12.5 volts. 


* All electrical consumers such às, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 
¢« A/C switched off. 


* Ground (GND) connections between engine/transmission/ gs 
chassis OK. e 
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* Ignition switched off. 
* Test procedure 


* Performa preliminary check to verify the customers complaint. 
Refer to 2 page 23 . 


* Start diagnosis 
Function 


The Engine Speed (RPM) Sensor -G28- detects RPM and refer- 
ence marks. Without an engine speed signal, the engine will not 
start. If the engine speed signal fails while the engine is running, 
the engine will stop immediately. 


Function test 

— Connect the scan tool. 

— Start engine and let it run at idle. 

— Select "Diagnostic mode 1: Check measured values". 


— Select the measuring value "PID 12: Engine rotations per mi- 
nute (RPM)”. 


— Check specified value: 


| PD | Diagnostic text Specified value 


12 Engine rotations per minute Idle speed 
(RPM) 


If specified value is not obtained: 





— End diagnosis and switch ignition off. 


- Check resistance of Engine Speed (RPM) Sensor -G28- and 
wires: 


Test sequence 


— Disconnect the electrical harness connector -3- from the En- 
gine Speed (RPM) Senson<G26ks, 


— Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 














— Using amultimeter , check Engine Speed (RPM) Sensor -G28- 
component terminals 2+3 for resistance. 


Specified value: 0.7 to 1000 kOhm 





A 
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If specification is not obtained: 
— Replace Engine Speed (RPM) Sensor -G28- . 
If the specified value is obtained: 


— Usinga multimeter , check Engine Speed (RPM) Sensor -G28- 
for short circuit between terminals 1 * 2 as well as 1 * 3. 


Specified value: » Q 
If the specification is not obtained: 
— |f necessary, repaitthe wiring connection. 


M24-0532 


If the specified value is obtained: 





29, 
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— Using a Multimeter , check the following wiring connection for 
an open circuit. 







Engine Speed (RPM) Sensor | Motronic Engine Control Module 

-G28- electrical harness con-| (ECM) -J623- electrical connec- 

nector terminal tor T121 terminal or test box 
socket 


Specified resistance 1.5 O max. 
If the specification is not obtained: 


— Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


— |f necessary, repair the wiringconnection. 
If no malfunctions are found in the wiring: 
Wires OK: 


— Remove Engine Speed (RPM) Sensor -G28- and check sen- 
sor wheel for proper seating, damage and run-out . 


If the sensor wheel is OK: 

— Erase the DTC memory. Refer to 2 page 7 . 

— Perform a road test to verify repair. 

If the-DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 
— End diagnosis. 


If the: DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Engine Control Module (ECM) -J623- 

> page 149. 
— Assembly is performed in the reverse of the removal. 
Final procedures 
After the repair work, the following work steps must be performed 
in the following‘sequence: m 

f 3 

1- Check the DFG, memory. Refer to ^ pagex8 . 
2- If necessary, erase the DTC memory. Refer to 2 page 7 . 


3- Ifthe DTC memory was eraséd, generate readiness code. 
Refer to > page 24. 


End of Diagnosis. 


2.11 Fuel Injector, Checking 


This procedure is used to diagnose Fuel Injectors -N30, N31, 
N32, N33, N83- . 


Special tools and workshop equipment required 
* Multimeter 

* Low current draw voltage tester -- 

* wiring diagrams 
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Test requirements 

e Fuses for Fuel Injectors -N30, N31, N32, N33, N83- OK. 
* Engine Speed (RPM) Sensor -G28- OK. 

* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 


* A/C switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Ignition switched off. 
Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Referto > page 23 . 


Start diagnosis 


— Pulbengine cover out of first mount at front arrow 1, then at 
right rear arrow 2 and finally at left rear arrow 3. 


























— Disconnect the electrical harness connectors on Fuel Injec- 
tors. 


— Chéck the electrical harness connector for damage, corrosion, 
loose or broken terminals. 


Checking resistances 

















— Using a multimeter -- check Fuel Injector ternfifals 1+2 for re- 
sistance zi 


Specified value: 12.0 to 20.040. (at approx. 20° 
If the specification is not obtained: 
— Replace the malfunctioning fuel Injector . 


Checking activation and wires 


M24-0530 


— Using low current voltage tester , check the fuel Injector elec- 
trical connector for voltage. 


— Operate starter and test activation for Fuel Injector. 
LED should flicker. 

— Switch ignition off. 

If LED does not flicker: 


| M24-0448 
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— Using the Multimeter , check the following wiring connection 
(s) for an open circuit. 


Fuel Injector -N30, N31, N32, |Motronic Engine Control Module 

N33, N83- electrical harness |(ECM) -J623- electrical connec- 

connector terminal tor T121 terminal or test box 
socket 


Pin 1 all injectors Fuse 30 (on fuse panel C, in cab- 
in, L.H. side) 


Pin 2 N30 96 
Pin 2 N31 97 
Pin 2 N32 112 
Pin 2 N33 

Pin 2 N83 





Specified resistance 1.5 O max. 

If the specified value is not obtained: 

— Repair the wiring connection. 

If no malfunctions are found in the wiring: 

-œ Erase the DTC memory. Refer to > page 7. 

= Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 
— End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


—® Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to 2 page 149. 
— Assembly is performed in the reverse of the removal. 
Final procedures 
After the repair work, the following work steps must be performed 
in the following sequence: t3 
1- Checkthe'DTC memory. Refer to Page 6 : 
as 
2-  Ifnecessary, eraseéthe DTC memory. Refer'to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of Diagnosis. 


2.12 Intake System, Checking for Leaks 
Special tools and workshop equipment required 
* Engine Leak Detection Spray -or equivalent- 


(å) Note 


* Vacuum in the intake system sucks in the leak detection spray 
with false air. Leak detection spray decreases ignition quality 
of the fuel mixture. This causes a reduction in engine speed 
and a sharp increase of CO content. 


€ ltisabsolutely necessary to follow the safety precautions listed 
on the can. 
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Test requirements 
e Coolant temperature at least 80? C. 
* The parking brake engaged. 


* The selector lever of automatic transmission in position "P" or 
“N”. 


* The ignition switchéd off. 

Test sequence 

— Connect the scan tool. 

— Start the engine and let run at idle. 

— Select "Diagnostic Mode 01 - Obtain Data". 
— Select the following measured values: 


[PID |Diagnostictext | Diagnostic text [Specified value — — — | 


Pe cemere Short SU gasoline-air ratio a Lean - +99.22% 
bank 


: end -air ratio bank 1 "E Lean - +99.22% 
Rich 
12: |Engine rotations per minute |640 to 720 RPM 
(RPM) 


— Spray the intake:system parts with engine leak detection spray 
in a systematic manner. 





If the engine speed drops. or if the short-term gasoline-< ajr ratio 

changes: i3 

— End diagnosis and switch thieignition off. e 

— Check the sprayed part of intake System for leaks, and,repair 
the malfunction. 


Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 6 . 
2- If necessary, erase the DTC memory. Refer to 2 page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of Diagnosis. 
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3 Functions, Checking 
The following table provides a quick link to all chapters in this 
section. 


Heated Oxygen Sensor G39, Checking. Refer to > page 142. 


Oxygen Sensor behind Three Way Catalytic Converter G130, Checking. Refer to > page 143 . 
Oxygen Sensor in Center Three Way Catalytic Converter G465, Checking. Refer to = page 145 . 





3.1 Heated Oxygen Sensor, Checking 
Special tools and workshop equipment required 

@ Multimeter 

* wiring diagrams 


(å) Note 


When servicing terminals in harness connector of Heated Oxygen 
Sensor (HO2S) -G39- , use only gold-platedsterminals. 

Test requirements 

e Fuse for Heated Oxygen-Sensor (HO2S) -G39- OK.. 


* Oxygen Sensor (O2S) Heater -Z19- before catalytic converter 
OK, checking — page 108 . 


* Battery voltage atleast 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* AJC switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Exhaustsystém between catalytic converter and cylinder head 
properly sealed. 


* Coolant Temperature at least 80° C. 
Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to 2 page 23,. 


Function test 

— Perform the function testin Diagnostic Mode 06 > page 8 

If the specified values are not obtained: e 
Start diagnosis x 


— Checkthe electrical harness connector for damage, corrosion, 
loose or broken terminals. 


— Disconnect the 6-pin electrical harness connector from the 
Heated Oxygen Sensor (HO2S) --G39-- . 
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— Using a Multimeter, check the following wiring connections for 
an open circuit. 


HO2S Sensor -G39- electri- | Motronic Engine Control Module 

cal harness connector termi- | (ECM) -J623- electrical connec- 

nal tor T121 terminal or test box 
socket 


Fuse 21 (on fuse panel B) 





Specified resistance 1.5 O max. 
If the specification is not obtained: 


— Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


— |f necessary, repair the wiring connection. 
If no malfunctions are found in wiring: 


— Replace Heated Oxygen Sensor (HO2S) -G39- . Refer to 5 
Engine Mechanical, Fuel injection and Ignition; Rep. Gr. 26 ; 
Exhaust System Components . 


— Erase the DTC memory. Refer to => page 7 . 

— Perform a road testto verify repair. 

If the DTC does notreturn: 

Repair complete Generate readiness code. Refer to > page 24 . 
— End diagnosis. 

Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 6 . 
2- If necessary, erase the DTC memory. Refer to 2 page 7 . 


3- If the DTG memory was erased, generate readiness code. 
Refer to sspage 24 . 


End of Diagnosis: 


3.2 Oxygen Sensor behind Three Way Cat- 
alytic Converter, Checking 

Special tools and workshop-equipment required t3 

* Multimeter A 


a 
* wiring diagrams 


B Note 


When servicing terminals in harness connector of Oxygen Sensor 
(025) Behind Three Way Catalytic Converter (TWC) -G130-, use 
only gold-plated terminals. 
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Test requirements 


* Fuse for Oxygen Sensor (O2S) Behind Three Way Catalytic 
Converter (TWC) -G130- OK. 


* Oxygen Sensor (O2S) 1 (behind Three Way Catalytic Con- 
verter (TWC)) Heater - Z29- OK. Refer to 2 page 110 . 


* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, selector lever in position 
"P" or “N”. 


¢« A/C switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


e Exhaust system between catalytic converter and cylinder head 
properly sealed. 


e Coolant Temperature at least 80°C. 
Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to > page 23 . 


Function test 

— Perform the function testin Diagnostic Mode 06 2 page 8 . 
If the specified values are not obtained: 

Start diagnosis 


— Checkthe electrical harness connector for damage, corrosion, 
loose or broken terminals: 


— Disconnect the 4-pin electrical harness connector -1- from the 
Oxygen Sensor (O23) Behind Three Way Catalytic Converter 
(TWC) -G130- . 


— Using a Multimeter , check the component terminals 3 to 4 for 
voltage. 


Specified value: 0.400 to 0.500 Volts 
— Switch ignition off. 
If specified value is not obtained: 


— Replace Oxygen Sensor (O2S) Behind Three Way Catalytic 
Converter (TWC) -G130- . Referto 2 Engine Mechanical, Fuel 
injection and Ignition; Rep. Gr. 26 ; Exhaust System Compo- 
nents . 


If specified value is obtained: 
Testing of oxygen sensor wires 
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— Using the Multimeter , check the following wiring connections 
for an open circuit. 


Oxygen Sensor (02S) Be-  |Motronic Engine Control Module 
hind Three Way Catalytic (ECM) -J623- electrical connec- 
Converter (TWC) - G130- tor T121 terminal or test box 


electrical harness connector |socket 





Specified resistance 1.5 O max. 
If the specification is not obtained: 


— Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


— |f necessary, repair the wiring connection. 

— Erase the DTC memory. Referto > page 7. 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to 2 page 24 . 
— End diagnosis. 


Ifthe DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to > pagé 149 . 


— Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTCamemory. Refer to 2 page 6 . 
2- If necessary, erase the DTC memory. Refer to 2 page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24 . 


End of Diagnosis. t3 
3.3 Oxygen Sensor in Cénter Three Wdáy^ 


Catalytic Converter, Checking 
Special tools and workshop equipment required 
* Multimeter 


* wiring diagrams 


(E) ios 


When servicing terminals in harness connector of Oxygen Sensor 
(O2S (in Center Three Way Catalytic Converter (TWC), Bank 7 - 
G465- , use only gold-plated terminals. 


Test requirements 


* Fuse for Oxygen Sensor (O2S (in Center Three Way Catalytic 
Converter (TWC), Bank 1 -G465- OK. 
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* Oxygen Sensor (O2S) 3 Heater -Z62- OK. Refer to 
2 page 113. 


* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, selector lever in position 
"P" or “N”. 


e A/C switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Exhaust system between catalytic converter and cylinder head 
properly sealed. 


e Coolant Temperature at least 80° C. 
Test procedure 


— Perform a preliminary chéck to verify the customers complaint. 
Refer to > page 23¢ 


Function test 

— Perform the function test in Diagnostic Mode 06 2 page 8 . 
If the specified values are not obtained: 

Start diagnosis 


— Remove the vehicle floor cover -arrows-. 


— Disconnect the-4-pin electrical harness connector -1- from the 
Oxygen Sensor (O2S (in Center Three Way Catalytic Con- 
verter (TWC), Banka, -G465- . A 
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— Using a Multimeter , check the component terminals 3 to 4 for 
voltage. 


Specified value: 0.400 to 0.500 Volts 
— Switch ignition off. 



















If specified value is not obtained: 


— Replace Oxygen Sensor (O28 (in Center Three Way Catalytic 
Converter (TWC), Bank 1 -G465- . Refer to > Engine Me- 
chanical, Fuel injection and Ignition; Rep. Gr. 26 ; Exhaust 
System Components . 


If specified value is obtained: 
Testing of oxygen sensor wires 


— Using the Multimeter , check the following wiring connections 
for an open circuit. 


Oxygen Sensor (O2S (in Motronic Engine Control Module 
Center Three Way Catalytic |(ECM) -J623- electrical connec- 
Converter (TWC), Bank 1 -  |tor T121-terminal or test box 
G465- electrical harness con-| socket 

nector 


Specified resistance 1.5 O max. 
If the specification is not obtained: 


— Checkthe wiring for a short circuit to Battery positive (*) or an 
open circuit. 


— |f necessary, repair the wiring connection. 


— Erase the DTC memory. Refer to > page 7 . 


— Perform a road test to verify repair. e 
If the DTC does not return: ae 


Repair complete, Generate readiness code. Refer to > page 24 . 
— End diagnosis. 


Ifthe DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to 2 page 149 . 


— Assembly is performed in the reverse of the removal. 


After repair work, the following work steps must be performed in 
the following sequence: 


Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to 2 page 6 . 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of Diagnosis. 
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4 Engine Control Module 
The following table provides a quick link to all chapters in this 
section. 


Motronic Engine Control Module Power Supply Relay J271, Checking. Refer to > page 148 . 
Motronic Engine Control Module J623, Replacing. Refer to 2 page 149 . 


/N WARNING 


The use of nails, paper clips, or another unauthorized materials 
to back-probe electrical harness connectors is strictly prohibi- 
ted and may cause damage to the electrical harness connec- 
tors, terminal ends or damage to a component. Use only the 
manufacturers test lead kit or an equivalent aftermarket test 
lead kit for back-probing all electrical harness connectors: 


(å) Note 


+ All manufacturer's special tools as well as common tools may 
contain a manufacturer specific parthumber. These tools may 
be substituted with an equivalent aftermarket fool, or are avail- 
able for purchase from the manufacturer. 





@ Manufacturers special tools as well as common tools that con- 
lain a manufacturer specific partnumber may be referenced 
in the test procedure illustrations, showing the tool use or in- 
stallation. If the manufacturer specific tool is not being used, 
an equivalent aftermarket tool may be installed in the same 
manner as the manufacturer's special tool. 


4.1 Motronic Engine Gontrol Module Power 
Supply Relay, Checking 

Special tools and workshop equipmentrequired 

* Multimeter 

* wiring diagrams 


Test requirements ft 


20 


* The fuse for the engine electronics OK. 


k 


* The Ground (GND) connections at the engine and transmis= 
sion OK. 


* The battery voltage at least 12.5 V. 
* The generator OK. 

* The ignition is switched off. 

Test sequence 

— Switch the ignition on. 


— Using the Multimeter , check the following wiring connections 
for voltage. 
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Motronic Engine Con- Measure to 
trol Module (ECM) - 
J623- electrical con- 

nector T121 terminal or 


test box socket 


Battery Positive (B+) 


Engine Ground (GND) 





Specified value: approx. battery voltage. 
— Switch the ignition off. 


— Using the Multimeter , check the following wiring connections 
for voltage. 


Motronic Engine Control Measure to 
Module (ECM) -J623- elec- 
trical connector T121 ter- 


minal or test box socket 


Engine Ground (GND) 





— Switch ignition on. 

Specified value: 12.5. battery voltage. 
— Switch the ignition off. 

If the specified values are.not obtained: 


— Using the Multimeter , check previously checked wiring con- 
nections for continuity. 


Specified value: Wire resistance max 1.5 OQ. 
— If necessary, repair the wiring connection. 
If no malfunctions are found in the wiring: 


— Replace the Motronic Engine Control Module (ECM) Power 
Supply Relay -J271- . 


Final procedures 


After the repair work, the following work steps must be performed 
in the-following sequence: 


1- heck the DTC memory. Refer to 2 page 6 . 
2-  lfinecessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Réfer to 2 page 24 . 


End of Diagnosis. 


4.2 Motronic Engine Control Module, Re- 
placing 


Special tools and workshop equipment require 


A 


* Heat gun = 


a Note 


When connector is disconnected from the Engine Control Module 
(ECM), adaptation values are erased and content of DTC memory 
remains intact. 

Removing 


— Remove the rubber seal in the direction of the -arrow-. 
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— Remove the plenum chamber cover -1-. 


— Using a screwdriver, remove wiper arm caps-3- from wiper 
arms. 


— Loosen wiper arm nuts -4- several turns. 
— Loosen wiper arms -2- from wiper axle by tilting slightly. 


— Remove wiper arm nuts completely and remove wiper arms. 


— Remove securing clips -1- and cowl -5-. 


— Remove the screws -arrows- and cover from the E-Box in the 
plenum chamber. 
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— Using a screwdriver, remove the retainer bar-arrow- and En- 
gine Control Module (ECM) -J623- from the E-box. 


/N Caution 


To prevent damage (burning) to the wiring and harness con- 
nections, insulation and control module, perform the following 
work procedures exactly! Observe operating instructions for 
heat gun. 


/N WARNING 


When heating the shear bolts, parts of the protective housing 
will become extremely hot. Do not burn yourself on this! Make 
sure that only the shear bolts are heated as much as possible, 
and not any of the surrounding parts. 


[a] Note 


@ The threads of shear bolts (that are not screwed into ECM) are 
coated with a locking compound. For this reason, the threads 
must be heated with the heat gun to remove both bolts. 


@ The threads of both shear bolts (that are screwed into ECM) 
are not coated with a locking compound. The threads in the 
ECM housing must not be heated and do not require to be 
heated (unintentional heating of ECM). 





— Using heat gun, direct the heat gun nozzle at shear bolt of 
retaining tab for approx. 20 to 25 seconds. 


— Using locking pliers, remove shear bolt. 
The procedure for second shear bolt is exactly the same. 
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Remove the protective housing from the Engine Control Module 
(ECM) -J623- . 


— Disengage the electrical connector retainers -arrows- and dis- 
connect electrical connectors=1 and 2- from Engine Control 
Module (ECM) -J623- . 


— Remove old Engine Control Module (ECM) -J623- . 
Installing 


Installation is in reverse order ofemoval, the Engine Control 
Module (ECM) -J623- must be installed with protective housing. 
New shear bolts must be used. 


After installing new Engine ControlModule (ECM), the following 
work steps must be performed: 


— The New Engine Control Module (ECM) -J623- and immobil- 
izer must be activated. Refer to > Ebahn website for ECM and 
immobilizer activation instructions. 


Final procedures 


After the repair work, the following work steps must-be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 6 . 
2- If necessary, erase the DTC memory. Refer to 2 page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to 2 page 24 . 


End of Procedure. 
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5 Engine, Additional Signals, Checking 


The following table provides a quick link to all chapters in.this 
section. 





Speed Signal, Checking. Refer to > page 153 . 


CAN-Bus Terminal Resistance, Checking. Refer to 2 page 153 . 


5.1 Speed Signal, Checking 


Test requirement 


* Function and display of:speedometer OK. 


/N WARNING 


To reduce the risk of aécident during road tests, always ob- 
serve safety precautions: Page 24-1 . 





— Connect the scan tool. 

— Start the engine and let rün at idle. 

— Select "Diagnostic Mode 01:- Obtain Data". 

— Select the measured value “PID 13: Vehicle speed’. 


— Perform a road test, and have thé 2nd person observe the 
indication on the display. 


Check the specified value of the vehicle Speed: 


Ep | BDiagnostictex — | — Specified vdlue — | 





Vehicle speed approx. driving speed 


— End the diagnosis and switch ignition off. 


If no speed is displayed: 


The speed signal is transferred from the Engine Control Module 
(ECM) -J623- to the instrument cluster by wire connection or by 
CAN-Bus, depending on version. 


— Check the wiring connections. 
— Check the terminal resistance for the CAN-Bus => page 153. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 6 . 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of Diagnosis. 

5.2 CAN-Bus Terminal Resistance, Check- 
ing 

Special tools and workshop equipment required 

@ Multimeter . 


ae 
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* Wiring diagram. 

Test requirement 

* ACAN-Bus malfunction was recognized. 

* The Motronic Engine ControlModule (ECM) - J623- fuses OK. 
* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 
* A/C switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


e Ignition switched:off. 
Function 


The Motronic Engine Control Module (ECM) -J623- communi- 
cates with other CAN-Bus capable control modules. 


The control modules ar&connected by two data bus wires which 
are twisted together (CAN, High and CAN Low), and exchange 
information (messages). Missing information on the CAN-bus is 
recognized as a malfunction by the Motronic Engine Control Mod- 
ule (ECM) -J623- and the othercontrol modules connected to the 
CAN-bus. f 


Trouble-free operation of the CAN-BüsS, requires that it have a wh 
minal resistance. This central terminal resistance is located in 
Motronic Engine Control Module (ECM) -J623+9 


Procedure 


— Disconnect the Data Bus On Board Diagnostic Interface - 
J533- electrical harness connector. 


— Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 


à) Note 


The Motronic Engine Control Module (ECM) -J623- must remain 
connected for the following step. 


— Using a Multimeter , check the Data Bus On Board Diagnostic 
Interface -J533- electrical harness connector terminals 6 to 16 
for resistance. 


Specified value: 60 to 72 O (at approx. 20? C) 
If the specified value was not obtained: 


— Check the wiring connection for an open circuit, short circuit 
to Battery (*) or Ground (GND). 


— Check the wiring connection for damage, corrosion, loose or 
broken terminals. 


— |f necessary, repair the faulty wiring connection. 
If no malfunction is found in the wiring: 


— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to 2 page 149. 


If the specified value was obtained: 
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If the manufacturers test box is being used. Perform the following 
step. 


— Install the Adapter Cable (121 Pin) -VAG1598/31- . 


If the manufacturers test box is not being used. Perform the fol- 

lowing step. 

— Remove the Motronic Engine Control Module (ECM) -J623- . 
Refer to 2 page 149 . 

— Using a Multimeter , check the Data Bus On Board Diagnostic 
Interface -J533- electrical harness connector to the Motronic 


Engine Control Module (ECM) -J623- electrical harness con- 
nector T121 for resistance. 


Checking wiring 


Data Bus On Board Diag-: |Motrónic Engine Control Module 
nostic Interface -J533- (ECM) -J623- eléctrical connector 
electrical harness connec- |T121 terminals or test box sockets 


tor terminals 


6 (Can?Bus Low) 
16 (Can Bus High) 





Specified value: 1.5 O Max. 
If the specified value was not obtained: 


— Check the wiring connection for an open circuit, short circuit 
to Battery (*) or Ground (GND). 


— Check the wiring connection for damage, corrosion, loose or 
broken terminals. 


— |f necessary, repair the faulty wiring connection. 

If no malfunction is found in the wiring: 

— Replace the Data Bus On Board Diagnostic Interface -J533- . 
Final procedures 


After the repair work, the following work steps must be performed 
in,the following sequence: 


1 -&, Check the DTC memory. Refer to > page 6 . 
2-  Ifnecessary, erase the DTC memory. Refer to > page”. 


F 
3- If the DTC memory was erased,*¢ Bherate readiness code. 
Refer tó page 24 . ( 


os 
End of Diagnosis. 
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26- Exhaust System, Emission Controls 


1 Exhaust System, Servicing 


The following table provides a quick link,toeall! chapters irn this 
section. 


Three Way Catalytic Converter, Checking. Refer to > page 156 . 


For all Exhaust System, Emission control component locations. 
Refer to > EnginesMechanical, Fuel injection & Ignition; Rep. Gr. 
26 ; Exhaust System Components . 


For all Exhaust;System, Emission control removal/installation 
procedures and torque specifications. Refer to 2. Engine Me- 
chanical, Fuekinjection & Ignition; Rep. Gr. 26 ; Exhaust System 
Components c 


Check the Technical Bulletins for information that may supersede 
any information included in this manual. Refer to 2. EBAHN- 
Website . 


d) Note 


All manufacturer's special tools as well as common tools may 
contain a manufacturer specific part number. These tools may 
be substituted with an equivalent aftermarket tool, or are avail- 
able for purchase from the manufacturer. 


* 


Manufacturers special tools as well as common tools that con- 
tain a manufacturer Specific part number may be referenced 
in the test procedure illustrations, Showing the tool Use or in- 
síallation. If the manufacturer. specific tool is not b used, 
an equivalent aftermarket tool may be installed in thé-same 
manner as the manufacturer's special tool. 


1.1 Three Way Catalytic Converter, Check- 
Ing 

Test requirements 

* Battery voltage at least 12.5 volts. 

* Oxygen Sensors OK. 

* No leaks or damage to exhaust system. 

Function test 


— Perform the function test in Diagnostic Mode 06. Refer to 
> page 8. 


— End diagnosis and switch the ignition off. 
If the specified values are exceeded: 


Check the exhaust system for leaks. 
— |f necessary, repair the leak in the exhaust system. 


Erase the DTC memory. Refer to > page 7 . 


Perform a road test to verify Repair. 
If the DTC does not return: 
Repair complete, Generate readiness code. Refer to > page 24 . 
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— End diagnosis. 
If no leaks are found in the exhaust system: 


— Replace the catalytic converter including front,exhaust pipe. 
Refer to > Engine Mechanical, Fuel injectión & Ignition; Rep. 
Gr. 26 ; Exhaust System Components 


Final procedures 


After the Repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to 2 page 6 . 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of diagnosis. 
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2 Secondary Air Injection System 
The following table provides a quick link to all chapters in this 
section. 


Principle and Function. Refer to > page 158 . 
Combination Valve, Checking. Refer to 2 page 158 . 


Secondary Air Injection Solenoid Valve N112, Checking. Refer to > page 159 . 
Secondary Air Injection Pump Relay J299, Checking. Refer to > page 1622 
Secondary Aif Injection Pump Motor V101, Checking. Refer to = page 165 . 





2.1 Principle and Function 
Principle 


Due to the rich mixture during the cold start phase, the exhaust 
emissions contain an increased level of unburned hydrocarbons. 
The Secondary Air Injection (AIR) system improves the secon- 
dary oxidation within the catalytic converter, thereby reducing 
harmful emissions. The heat released by secondary oxidation 
shortens-the startup time of the catalytic converter considerably, 
as well as'significantly improves emissions quality during the cold- 
running phase. 


Function 


+ During coldstart (with coolant temperatures +15 to +35° C), 
the Secondary Air Injection (AIR) system blows air behind the 
exhaust valve for approx. 65 seconds. This produces an oxy- 
gen rich exhaust'gas, causes the after burninggand reduces 
the heating-up phase of the catalytic converter 

2. is switch: 


@ Inaddition, the Secondary Air Injection (AIR) s 
ed on with a delay of approx: 20.seconds during idle. for 5 
seconds after every subsequent engine start up to max. 80° C 
coolant temperature and is checked by On Board Diagnostic 
(OBD). 

2.2 Combination Valve, Checking 

The following procedure is used to test all combination valves. 

Special tools and workshop equipment required 

+ Hand vacuum pump . 

Test conditions 

* Vacuum lines and hose connections free of leaks. 

* Vacuum lines not plugged. 

Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to > page 23 . 


Start procedure 


— Remove the vacuum hose from the combination valve. 
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© 


— Connect hand vacuum pump -V.A.G 1390- to combination 
valve vacuum connection. 


— Remove the air duct hose -arrow- from the Throttle Valve Con- 
trol Module -J338- and position aside. 








——  z-—— bbc 


a 


ee 
MINE 


p 
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— Disconnect the Secondary Air Injection hose -arrow-. Too 
— Inject a light air pressure into the in Secondary Air Injection 
hose to close the combination valve. (do not use compressed IN K s A 


air). 


e 1 
X zd Bh Lr 
The combination valve should close and seal. Air should not be for D ITQ 


able to pass through the combination valve. £ C y 
EA | A 
ga N 


The combination valve should open. Air should be able to pass PC VI L c 
through the combination valve. E e 
| o C a Ig 


— Operate the hand vacuum pump. 





If combination valve does not open: 


— Replace the faulty combination valve. Refer to > Engine Me- 
chanical, Fuel injection & Ignition; Rep. Gr. 26 ; Secondary 
Air Injection System . 


End of Procedure. 


2.3 Secondary Air Injection Solenoid Valve, 
Checking 

Special tools and workshop equipment. gequired 

@ Multimeter, S 

* Wiring diagram: 

Test requirements 


* The Secondary Air Injection (AIR) Solenoid Valve --N112-- 
fuse OK. 


* The Motronic Engine Control Module (ECM) Power Supply 
Relay -J271- fuse OK. 


* Battery voltage at least 12.5 V. 
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* All electrical consumers switched off (radiator fan.must NOT 
run during test). 


e A/C switched off. 
* The ignition switched off. 
Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to > page 23 . 


Start diagnosis 


(å) Note 


Voltage is supplied to the Secondary Air Injection (AIR) Solenoid 
Valve -N1 12- from the Motronic Engine Control Module (ECM) 
Power Supply Relay -J271- . 

Procedure 


— Disconnect the Secondary Air Injéction (AIR) Solenoid Valve 
-N112- electrical harness connector -arrow-. 


Checking internal resistance 


— Using a multimeter , check the Secondary Air Injection (AIR) 
Solenoid Valve -N112- terminals 1 to 2 for resistance. 


Specified value: 25 to 35 O (at approx. 20° C) 
If the specified value was not obtained: 


— Replace the Secondary Air Injection (AIR) Solenoid Valve - 
N112- . Refer to 2. Engine Mechanical, Fuel injection & 
Ignition; Rep. Gr. 26 ; Secondary Air Injection System . 


If the specified value was obtained: 
Checking voltage supply 
Switch the ignition on. 
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— Using a multimeter , check the Secondary Air Injection (AIR) 
Solenoid Valve -N112- electrical connector terminal 1 to 
Ground (GND) for voltage. 


Specified value: battery voltage. 
Switch the ignition off. 
If the specified value was not obtained: 


— Check the wiring from the Secondary Air Injection (AIR) Sol- 
enoid Valve -N112- electrical connector terminal 1 to the Sec- 
ondary Air Injection (AIR) Pump Relay -J299- terminal 86/1 for 
a short circuit to Ground (GND), or an open circuit. 2 





— Checkthe electrical harness connector for damage, corrosion, 
loose or broken terminals. 


— |f necessary, repair the wiring connection. 
If no malfunctions are found in the wiring: 
Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the Adapter Cable (121 Pin) -VAG1598/31- . 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


— Remove the Motronic Engine Control Module (ECM) -J623- . 
Refer to 2 page 149 . 


Pr 


© 
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— Using a multimetern;'éheck the Secondary Air Injection (AIR) 
Solenoid Valve-N112- electrical harness connector terminal 
2 to the Motronic Engine Control Module (ECM) -J623-'elec- 
trical harnéss connector T121 terminal 121 for an open circuit. 


Secondary Air Injection (AIR) | Motronic Engine Control Module 
Solenoid Valve -N112- elec- |(ECM) -J623- electrical connec- 
trical harness connector ter- tor T121 terminal or test box 


minal socket 





Specified value: 1.5 O Max. 
If the specification was not obtained: 


— Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


= Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 


~. If necessary, repair the faulty wiring connection. 
If Ao malfunction is detected in the wiring: 


— Replace the Motronic Engine Control Module (ECM) -J623- 
>‘page 149. 


Final procedures 


After the repair work, the following work sfeps must be performed 
in the following/sequence: 6 


1- Check the DTC tnemory. Refer to spage 6. 
2- If necessary, erase the DTC memory: Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of Diagnosis. 


2.4 Secondary Air Injection Pump Relay, 
Checking 

Special tools and workshop equipment required 

@ Multimeter . 

* Wiring diagram. 

Test requirements 

. a Secondary Air Injection (AIR) Pump Relay --J299-- fuses 


* The Motronic Engine Control Module (ECM) Power Supply 
Relay -J271- fuse OK. 


* Battery voltage at least 12.5 V. 


* All electrical consumers switched off (radiator fan must NOT 
run during test). 


* A/C switched off. 
* The ignition switched off. 
Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to > page 23 . 
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Start diagnosis 


— Remove the Secondary Air Injection (AIR) Pump Relay -- 
J299-- . 


Checking voltage 


— Using a Multimeter , check the Secondary Air Injection (AIR) 
Pump Relay --J299-- socket 30 to Ground (GND). 


Specified value: battery voltage. 
If the specified value was not obtained: 


— Check the wiring connections from the Battery to the Secon 
dary Air Injection (AIR) Pump Relay --J299-- socket 30 for an 
open circuit or.a'short circuit. 


— Check the wiring connections for damage, corrosion, loose or 
broken terminals. 


— |f necessary, repair the faulty wiring connection. 
If the specified value was obtained: 


— Reinstall the Secondary Air Injection (AIR) Pump Relay -- 
J299-- . 


— Switch the ignition on. 


— Using a Multimeter , check the Motronic Engine Control Mod- 
ule:(ECM) Power Supply Relay -J271- socket 85 to the Sec- 
ondary Air Injection (AIR) Pump Relay --J299-- socket 85 for 
voltage. 


— Switch the ignition off. 
Specified-value: battery voltage. 
If the specified value was not obtained: 


— Check theawiring connections from the Motronic Engine Con- 
trol Module (ECM) Power Supply Relay -J271- socket 46 to 
the SecondaryAir Injection (AIR) Pump Relays x J299-- socket 
85 for an open circuit or a short circuit. 


— Check the wiring connections for damage, o, loose,or 
broken terminals. 


— |f necessary, repair the faulty wiring connection. 
If the specified value was obtained: 

Checking activation 

— Switch the ignition on. 


— Using a Multimeter , check the Secondary Air Injection (AIR) 
Pump Relay --J299-- socket 86 to Ground (GND) 


— Switch the ignition off. 
Specified value: battery voltage. 
If the specified value was not obtained: 


— Check the wiring connection from the Secondary Air Injection 
(AIR) Pump Relay --J299-- socket 86 to the Motronic Engine 
Control Module (ECM) Power Supply Relay -J271- socket 87 
for an open circuit or a short circuit. 


— Check the wiring connections for damage, corrosion, loose or 
broken terminals. 


— |f necessary, repair the faulty wiring connection. 
If the specified value was obtained: 
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Checking wiring 

If the manufacturers test box is being used. Perform the following 
step. 

— Install the Adapter Cable (121 Pin) -VAG1598/31- . 


If the manufacturers test box is not being used. Perform the fol- 

lowing step. 

— Remove the Motronic Engine Control Module (ECM) -J623- . 
Refer to > page 149 . 

— Using a Multimeter , check the Secondary Air Injection (AIR) 
Pump Relay --J299-- socket 2/24 to the Motronic Engine Con- 


trol Module (ECM) -J623- electrical harness connector T121 
terminal 46 for resistance. 


Secondary Air Injection (AIR) Motronic Engine Control.Module 
Pump Relay -J299- socket |(ECM) -J623- electrical connec- 
terminal tor T121 terminal or test box 


socket 





Specified value: 1.5 O Max. 
If the specification was not obtained: 


— Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


— Checkthe electrical harness connector for damage, corrosion, 
loose or broken terminals. 


— Ifnecessary, repair the faulty wiring connection. 
If nocmalfunction is found in the wiring and voltage supply was 
OK: 


— Replace the Secondary Air Injection (AIR) Pump Relay -- 
J29 


— Erase the DTC memory. Refer to > page 7 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24. 
— End diagnosis. i) 


If the DTC does return andano malfunction is d ed in thewiring 
and the voltage supply was OK: 


— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to 2 page 149. 


— Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 6 . 
2- If necessary, erase the DTC memory. Refer to 2 page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24. 
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End of Diagnosis. 

2.5 Secondary Air Injection Pump Motor, 
Checking 

Special tools and workshop equipment required 

@ Multimeter . 

* Wiring diagram. 

Test requirements 

. OE Secondary Air Injection (AIR) Pump Relay --J299-- fuses 


* The Motronic Engine Control Module (ECM) Power Supply 
Relay -J271- fuse OK. 


* Battery voltage at least 12.5 V. 


* All electrical consumers switched off (radiator fan must NOT 
run<during test). 


e A/Ccswitched off. 
* Theignition switched off. 
Test procedure 


— Performa preliminary check to verify the customers complaint. 
Refer to = page 23 . 


Start diagnosis 
— Disconnect th& secondary air injection hose uo"-- 


9 


— Remove the center noise insulation fasteners -1, 2, 3- and the 
center noise insulation panel. 
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-— Disconnect the Secondary Air Injection (AIR) Pump Motor -- 
V101-- electrical harness connector -3-. 


Checking voltage 
— Switch the ignition on. 


— Using a Multimeter , check the Secondary Air Injection (AIR) 
Pump Motor --V101-- electrical harness connector terminals 1 
to 2 for voltage. 


— Switch the ignition off. 
Specified value: battery voltage. 
If the specified value was not obtained: 


— Using a Multimeter , check the Secondary Air Injection (AIR) 
Pump Motor --V101-- electrical harness connector terminal 2 
to Ground (GND). 


Specified value: battery voltage. 
If the specified value was:not obtained: 


— Check the wiring connection from the Secondary Air Injection 
(AIR) Pump Relay --J299-- socket 87 to the Secondary Air In- 
jection (AIR) Pump Motor --V101-- electrical harness connec- 
tor terminal 2 for an operrcircuit or a short circuit. 


— Checkthe wiring connections for damage, corrosion, loose or 
broken terminals. 


— |f necessary, repair the faulty wiring connection. 
If the specified value was obtained: 
Checking Ground (GND) 
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— Using a.Mültimeter , check the Secondary Air Injection<(AIR) 
Pump:Motor --V101-- electrical harness connector terminal 1 
to Ground (GND) for resistance. 


Specified value: 1.5 O Max. 
Ifthe specification was not obtained: 


= Check the wiring for a short circuit to each other, Battery (+), 
and Ground (GND). 


— Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 


— |f necessary, repair the faulty wiring connection. 


If no malfunction is found in the wiring and voltage supply was 
OK: 


— Replace Secondary Air Injection (AIR) Pump Motor --V101-- . 
Refer to > Engine Mechanical, Fuel injection & Ignition; Rep. 
Gr. 26 ; Secondary Air Injection System . 


— © Install the center noise insulation fasteners -1, 2, 3- and the 
center noise insulation panel. 





28, 


— Connect the secondary air injection hose -arrow-. 
— Erase the DTC memory. Refer to > page 7 . 

— Perform a road test to verify repair. 

If the DTC does not return: 


Repair complete, Generate readiness code. Refer to > page 24 . 


s |o ERI 
— End diagnosis. zog ER 


CANI 
Ifthe DTC does return and no malfunction is detected in the wirin | Ls] m 
Ax 0- 


and the voltage supply was OK: 


Biel Deas 
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— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to 2 page 149. 


— Assembly is performed in the reverse of the removal. 





Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Checkthe DTC memory. Refer to 2 page 6 . 
2- If necessary, erase the DTC memory. Refer to 2 page 7 . 


3- If the DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of Diagnosis. 
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28-  lgnition/Glow Plug System 
1 Ignition System, Servicing 

The following table provides a quick link to all chapters in this 
section. 


Ignition Coil with Power Output Stage, Checking. Refer to = page 168 . 
Camshaft Adjustment Valve 1 N205, Checking. Refer to 2 page 173 . 


Knock Sensor , Checking. Refer to > page 175. 
Camshaft Position Sensor G40, Checking. Refer to > page 177 . 





For all Ignition/Glow plug system component locations. Refer to 
= Engine Mechanical, Fuel injection & Ignition; Rep. Gr. 28 ; 
Ignition System . 


For all Ignition/Glow plug system removal/installation procedures 
and torque specifications. Refer to = Engine Mechanical, Fuel 
injection & Ignition; Rep. Gr. 28 ; Ignition System . 


Check the Technical Bulletins for information that may supersede 
any information included in this manual. Refer to > EBAHN- 
Website . 


(å) Note 


+ All manűfacturer's special tools as well as common tools may 
contain a manufacturer specific part number. These tools máy. 
be:substituted with an equivalent aftermarket tool, or are avail- 
able for purchase from the manufacturer. 


€ 5 Manufacturers special tools as well as common tools that con- 
tain a manufacturer specific part number may be referenced 
in the test procedure illustrations, showing the tool use or in- 
stallation. If the manufacturer specific tool is not being used, 
an equivalent aftermarket tool may be installed in the same 
manner as the manufacturer's special tool. 


* The manufacturers test box Adapter Cable (121-point) - 
VAG 1598/31- is available for purchase or rental. Refer to the 
=> Tool catalog . 


AN WARNING 


The use ofnails, paper clips, or another unauthorized materials 
to back-probe electrical harness connectors is strictly prohibi- 
ted.and may cause damage to the electrical harness connec- 
tors; terminal ends or damage to a component. Use only the 
manufacturers lest lead kit or an equivalent aftermarket test 
lead kitfor back-probing all electrical harness connectors. 





1.1 Ignition: Coil with Power Outpüt Stage, 
Checking 


The following procedure is used to diagnose Ignition Coil with 
Power Output Stage -N70, N127, N291, N292, N323- . 


Special tools and workshop equipment required 
* Multimeter 
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* wiring diagrams 
* Low current voltage tester 


B Note 


The ignition coils and power output stages are one component 
and cannot be replaced individually. 

Test requirement 

The fuses for the engine electronics OK. 

Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to 2 page 23 . 


Start diagnosis 
Check for a misfiring cylinder as follows: 


— Forease of fault location (i.e. Cyl 1, Cyl 2 etc.) use basic scan 
tool to isolate affected cylinder. 


— Compare the spark plugs of all the cylinders to each other. 
Check the electrodes for carbon fouling. 


If a faulty cylinder is recognized: 


— Switch the spark plug from the faulty cylinder with one from 
another cylinder. 


If the malfunction follows the spark plug: 
— Replace the spark plug. 
If the malfunction remains at the original cylinder: 


— Switch the ignition coil from the faulty cylinder with one from 
another cylinder. 


If the malfunction follows the ignition coil: 

— Replace the ignition coil. 

Electrical harness removal 

— Pull engine cover out of first mount at ftont arrow 1, then at 























right rear arrow 2 and finally at left rear arrow 3. 
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— Disconnect the electrical harness connectors-A- from the ig- 
nition coils: 





Checking voltage supply 























— Using the Low current voltage tester , check the following wir- 
ing connections for voltage. 


Harness connector Terminal Measure to 


Battery postive () 
Battery positive (€ 


Checking resistance 





— Using a Multimeter , check the following wiringsconnection for 
an open circuit. 


Harness connector Terminal Measure to 





1 Fuse SB14 Fuse Panel B (under 
hood) 


Specified resistance 1.5 O máx. 


— |f necessary, repair the wiring connection. 
— Switch the ignition on. 


— Using the Multimeter -check the following wiring connection 
for voltage. 


Harness connector Terminal 
Engine Ground (GND) 


Specified value: approx. battery voltage 





— Switch the ignition off. 

If the specified value is obtained: 

Checking activation of power output stages 

— Remove the rubber seal in the direction of the -arrow-. 


DE 


k 
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— Remove the plenum chamber cover -1-. 


— Using a screwdriver, remove wiper arm caps-3- from wiper 
arms. 


— Loosen wiper arm nuts -4- several turns. 
— Loosen wiper arms -2- from wiper axle by tilting slightly. 


— Remove wiper arm nuts completely and remove wiper arms. 


— Remove securing clips -1-zand cowl -5-. 


— Remove the screws -arrows- and cover from the E-Box4n,the 
plenum chamber. 


— Using a screwdriver, remove the retainer bar -arrow- and En- 
gine Control Module (ECM) -J623- and position aside. 
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— Remove the Motronic Engine Control Module (ECM) Power 
Supply Relay -J271- -2- from the E-Box. 


— Using the Multimeter , check the wiring connection from the 
Motronic Engine Control Module (ECM) Power Supply Relay 
-J271- carrier position 2, terminal 2 to the ignition coil wiring 
harness electrical connector terminal 1 for an open circuit. 


Specified resistance 1.5 O max. 

If the specified value is not obtained: 

— Repair the wiring connection. 

If no malfunctions are found in the wiring: 


If the manufacturers test box is being used. Perform the following 
step. 
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Harness connector Terminal 3 | Test box Socket 
N70 Cyl. 1 Pin 3 
N127 Cyl. 2 Pin 3 


N291 Cyl. 3 Pin 3 
N202Cy.4Pin3 |  — 9 ^ —— 
N323 Cy 5 Pin 3 | 95 | 


Specified resistance 1.5 O max. 








If the specification is not obtained: 

— Repair the wiring connection. 

If no malfunctions are found in the wiring: 

— Replace the faulty ignition coil. . 

— Erase the DTC memory. Refer to 2 page 7 . 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete,<Generate readiness code. Refer to page 24 . 
— End diagnosis. 


If the DEC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to > page 149 . 


~ Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to 2 page 6 . 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24 . 


End of Diagnosis. 
1.2 Camshaft Adjustment Valve 1, Check- 
ing 


Special tools and workshop equipment f&quired 
@ Multimeter 
oe 
* wiring diagrams 
Test requirements 
e Fuse for Camshaft Adjustment Valve 1 -N205- OK. 


* Motronic Engine Control Module (ECM) Power Supply Relay 
-J271- OK. 


* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 
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* A/C switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Ignition switched off. 
Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to 2 page 23 . 


Start diagnosis 


— Pull engine cover out of first mount at front arrow 1, then at 
right rear arrow 2 and finally at left rear arrow 3. 


— Disconnect the electrical harness connector -1- from Cam- 
shaft Adjustment Valve 1 -N205- . 


— Using a Multimeter , check the Camshaft Adjustment Valve 1 
-N205- for resistance at the component terminals. 


Specified value: 5.0 to 8.0 O (at approx. 20°C) 
If the specification is not obtained: 


— Replace Camshaft Adjustment Valve 1 -N205- . Refer to = 
Engine Mechanical, Fuel injection and Ignition; Rep. Gr. 15 ; 
Cylinder Head 


If the specifications obtained: 


PE 
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— Using a Multimeter , check the following wiring connection for 
an open circuit. 


Camshaft Adjustment Valve |Motronic Engine Control Module 
(ECM) -J623- electrical connec- 





Specified resistance 1.5 O max. 
If the specification is not obtained: 





— Check the wiring for a short circuit to Battery positive (+) or an 
open circuit. 


— |f necessary, repair the wiring connection. 

— Erase the DTC memory. Refer to ^ page 7 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to 2 page 24 . 
— End diagnosis. 


If the DTC does-return and no malfunction is detected in thé wiring 
and the voltage supply was OK: 


— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to > page 149 . 


— Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to => page 6. 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to 2 page 24 . 


End of Diagnosis. 


13 Knock Sensor, Checking 


This procedure is used to diagnose Knock Sensor (KS) 1 -G61- 
and Knock Sensor (KS) 2 -G66- . 


Special tools and workshop equipment required 


@ Multimeter E 
* wiring diagram e 
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à) Note 


* Cylinders 1, 2 are monitored by Knock sensor (KS) 7 --G61-- . 
Cylinders 3,4 are monitored by Knock sensor (KS) 2 --G66-- . 


@ Knock sensors themselves cannot be checked electrically. 


* When servicing terminals in the harness connector of knock 
sensors, use only gold-plated terminals. 


@ For the knock sensors to function properly, it is important that 
the tightening torque be exactly 20 Nm. 


€* Contact surfaces between Knock Sensor (KS) 1 -G61- and 
Knock Sensor (KS) 2 -G66- and cylinder block must be free of 
corrosion, dirt and grease. 

Test requirements 


e Mounting bolt of Knock Sensor (KS) £-G61- / Knock Sensor 
(KS) 2 -G66- tightened to 20 Nm. 


e Fuses for Engine Control Module (EGM) -J623- OK = Wiring 
diagrams, Troubleshooting & Component locations. 


* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position “P” or “N”. 


e A/C switched off. 


e Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Ignition switched off. 


20 


Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to 2 page 23 . 


Start diagnosis 


— Pull engine cover out of first mount at front arrow 1, then at 
right rear arrow 2 and finally at left rear arrow 3. 






































— Disconnect the electrical harness connector from Knock Sen- 
sor (KS) 1 -G61- -1- or the electrical harness connector from 
Knock Sensor (KS) 2 -G66- -2-. 


— Using a Multimeter , check Knock Sensor (KS) 1 -G61- or 
Knock Sensor (KS) 2 -G66- component terminals 142 for a 
short to each other. 


Specified value: « (No Continuity). 
If the specification is not obtained: 




















— Replace the faulty Knock Sensor . Refer to 2. Engine Me- 
chanical, Fuel injection and Ignition; Rep. Gr. 15 ; Cylinder 
Head. 


If the specification is obtained: 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the Adapter Cable (121 Pin) -VAG1598/31- . 
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— Using a Multimeter , check the following wiring connections for 
an open circuit. 


Knock Sensor 1 -G61- elec- |Motronic Engine.Control Module 

trical harness connector ter-. |(ECM) -J623- electrical connec- 

minal tor T121 terminal or test box 
socket 


Knock Sensor 2 -G66- elec- |Motronic Engine Control Module 

trical harness connector ter- |(ECM) -J623- electrical connec- 

minal tor T121 terminal or test box 
socket 


Specified resistance 1.5 O max. 


— Check the wiring for a short circuit to Battery positive (+) or an 
open ‘circuit. 


— |f necessary, repair the wiring connection. 

— Erase th&, DTC memory. Refer to ^ page 7 . 

— Perform a road test to verify repair. 

If the DTC does not return: f 

Repair complete, Generate readiness code. Refepo 2 page 24. 
— End diagnosis. DL 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to 2 page 149. 


— Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Checkthe DTC memory. Refer to 2 page 6 . 
2- If necessary, erase the DTC memory. Refer to 2 page 7 . 


3- If the DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of Diagnosis. 


1.4 Camshaft Position Sensor, Checking 
Special tools and workshop equipment required 
@ Multimeter 


* wiring diagrams 
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a Note 


Use only gold-plated terminals when servicing terminals in har- 
ness connector of Camshaft Position (CMP) Sensor -G40- . 
Test requirements 


e Fuses for Engine Control Module (ECM) -J623- OK = Wiring 
diagrams, Troubleshooting & Component locations. 


* Battery voltage at least 12.5 volts. 


* All electrical consumers such as, lights and rear window de- 
froster, switched off. 


* Vehicles with automatic transmission, shift selector lever into 
position "P" or ^N". 


e A/C switched off. 


* Ground (GND) connections between engine/transmission/ 
chassis OK. 


* Ignition switched off. 
Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to 2 page 23 . 


Start diagnosis 


— Pull engine cover out of first mourit at front arrow 1, then at 
right rear arrow 2 and finally atléft rear arrow 3. 


/N WARNING 


The use of nails, paper clips, or another unauthorized materials 


to back-probe electrical harness connectors is strictly prohibi- 
ted and may cause damage to the electrical harness connec- 
tors, terminal ends or damage to a component. Use only the 
manufacturers test lead kit or an equivalent aftermarket test 
lead kit for back-probing all electrical harness connectors. 


— Using the low current-voltage tester , check for voltage be- 
tween terminal 1 and terminal 2 with the electrical harness 
connector connected to Camshaft Position (CMP) Sensor - 
G40-. 


— Operate the starter briefly. 
The LED must blink. 


(å) Note 
D 


Voltage testers do not go out completely’during low current pickup E 
between activations by the ECM, but rathércontinue to glow a 


little and then get significantly brighter during activation. x 


— Switch ignition off. 
If the LED does not blink: 
Checking voltage supply 
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— Using a Multimeter , check the following wiring connection for 
voltage. 


Camshaft Position Sensor- |Motronic Engine Control Module 
G40- electrical harness con- |(ECM) -J623- electrical connec- 


nector terminal tor T121 terminal or test box 
socket 





— Switch the ignition on. 


Specified value: about 5 V. 


— Switch the ignition off. 





Checking signal wire 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the Adapter Cable (121 Pin) -VAG1598/31- . 
— Check sensor G40 integrity 


— Using multimeter, check the resistance at: 


Camshaft Position (CMP) Value: 
Sensor -G40- connector ter- 
minals: — — —  — — 


1 to 3 approx. approx. 3m0 O mO 
1to2 approx. 1 mO 
2to3 approx. 6 mQ 





— If readings not in range, replace G40 
— If readings within range, continue with diagnosis. 





— Using a Multimeter , check the following wiring connection for 
voltage. 


Camshaft Position (CMP) Motronic Engine Control Module 

Sensor -G40- (ECM) -J623- electrical connec- 
tor T121 terminal or test box 
socket 


— Reconnect G40 connector 
— Switch the ignition on. 


Specified value: approx. 5 V. 
= Switch the ignition off. 
Checking Ground (GND) 


le 


k 
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— Using a Multimeter , check the following wiring connection for 
voltage. 


Camshaft Position Sensor- |Motronic Engine Control Module 

G40- electrical harness con- |(ECM) -J623- electrical connec- 

nector terminal tor T121 terminal'oritest.box 
socket 


Battery positive (+) 
Specified value: about 10°V. 
If the specified valueg>are obtained: 


— Replace Camshaft Position (CMP) Sensor -G40- . Refer to > 
Engine Mechanical, Fuel injection and Ignition; Rep. Gr. 15; 
Cylinder Head . 


If the specified-values are not obtained: 

Checking resistance 

— Using a Muültimeter , check the following wiring connections for 
an open circuit. 

* Camshaft Position (CMP) Sensor -G40- 


Camshaft Position Sensor- |Motronic Engine Control Module 

G40- electrical harness con- |(ECM) -J623- electrical connec- 

nector terminal tor T121 terminal or test box 
socket 


Pin 3 Battery Positive (+) 
Pin 2 Signal 
Pin 1 Ground (GND) 


f£ 


Specified resistance 1.5 O'max. LJ 
a) or an 


— Check the wiring for a short Circuit to Battery positiv 
open circuit. 


— |f necessary, repair the wiring connection. 

— Erase the DTC memory. Refer to 2 page 7 . 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to 2 page 24 . 
— End diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Motronic Engine Control Module (ECM) -J623- . 
Refer to 2 page 149. 


— Assembly is performed in the reverse of the removal. 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 6 . 
2- If necessary, erase the DTC memory. Refer to > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of Diagnosis. 
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38 — Automatic Transmission - Gears, Hydraulic Controls 


1 Automatic Transmission, Servicing 
The following table provides a quick link to all chapters in this 
section. 


Multi-Function Transmission Range Switch F125, Checking. Refer to 2 page 182. 
Transmission Input Speed Sensor G182, Checking. Refer to > page 184. 
Transmission Output Speed Sensor G195, Checking. Refer to ^ page 186 . 


Transmission Fluid Temperature Sensor G93, Checking. Refer to > page 188 . 
Solenoid Valves in Valve Body, Checking. Refer to > page 190. 
Automatic Transmission Hydraulic Pressure Sensor, Checking. Refer to 2 page 194 . 





For all Automatic Transmission component locations. Refer to ^ 
Automatic Transmission; Rep. Gr. 37 ; Electrical and Electronic 
Components and Locations . 


Check the Technical Bulletins for information:thatimay, supersede 
any information included in this manual? Refer to > EBAHN# 
Website . 


(à) Note 


@ All manufacturers special tools as well as common tools may 
contain a manufacturer specific part number. These tools may 
be substituted with an equivalent aftermarket tool or are avail- 
able for purchase through . Refer to > Tool catalog . 


«€ Manufacturers special tools as well as common tools that con- 
tain a manufacturer specific part number may be referenced 
in the test procedure illustrations showing the tool use or in- 
stallation. If the manufacturer specific tool is not being used, 
an equivalent aftermarket tool may be installed in the same 
mannerias the manufacturers special tool. 


* The manufacturers test box Adapter F/VAG 1598 (68 Pin) - 
VAG1598/22- is available for purchase or rental. Refer to the 
> Tool catalog . 


+ Certainly you have received an electrical shock once before 
when touching something made out of metal. The reason for 
this is the electrostatic charge of the human body. This charge 
can lead to functional problems by touching the electrical com- 
ponents of the-transmission and selector lever mechanism. 
Touch a grounded object, e.g. a water pipe or a hoist, before 
working on the electrical components! p 

¢ Do not make direct contact on electrical harness gannector 


terminals! Ix 


€ /f special testing equipment is required during road-test, note 
the following: 
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Safety precautions 


AN WARNING 


Observe the following for all installations, especially in engine 
compartment due to lack of room: 


@ Route lines of all types (e.g. for fuel, hydraulic, EVAP can- 
ister system, coolant and refrigerant, brake fluid, vacuum) 
and electrical wiring so that.the original path is followed. 


$ Watch for sufficient clearance to all moving orhot compo- 
nents. 


€ Shift selector lever into position -P- and engage parking 
brake before working with the engine running. 


/N WARNING 


$ Test equipment must always be secured to the rear seat 
and operated by a seconds person. 


If test and measuring equipment is operated from the passen- 
ger seat, the person seated could be injured in the event ofan 
accident involving deployment of the passenger-side airbag. 


The use ofnails, paper clips, or another unauthorized materials 
to back-probe electrical harness connectors is strictly prohibi- 
ted and may cause damage to the electrical harness connec- 
tors, terminal ends or damage to a component. Use only the 
manufacturers test lead kit or an equivalent aftermarket test 
lead kit for back-probing all electrical harness connectors. 





1.1 Multi-Function Transmission Range 
Switch, Checking = 

Special tools and workshop equipment régired 

@ Multimeter Bn 

* Wiring diagram 

Requirements 

* Fuse -SB28- OK. 


* The Control Module with indicator unit in the Instrument Clus- 
ter Control Module -J285- must be OK. 


* The selector lever cable adjustment OK. 

* The battery voltage must be at least 12.5 Volts. 

* All electrical consumers must be switched off. 

* The parking brake must be engaged. 

* The selector lever must be in the "P" position. 

* The Ground (GND) connections to transmission must be OK. 
e Ignition switched off 

Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to 2 page 23 . 
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Start diagnosis 

— Switch the ignition on. 

— Depress the brake pedal and maintain depressed. 
— Shift the selector lever into all positions. 


The selector lever position must correspond to the display of the 
Control Module with the indicator unit in the Instrument Cluster 
Control Module -J285- . 


— Switch the ignition off. 


If the selector lever position does not correspond to the display of 
the Control Module with indicator unit in the Instrument Cluster 
Control Module -J285- : 


— Disconnect the Multi-Function Transmission Range (TR) 
Switch -F125- electrical harness connector -2-. 


— Checkthe electrical harness connector for dámage, corrosion, 
loose or broken terminals. 


— Repair any damage found to the electrical harness connector. 
If the electrical harness connector isnot OK: 

— Repair the malfunction. 

If the electrical harness connector is OK: 

Checking voltage 





— Switch the ignition on. 


— Using a multimeter , checkthe Multi-Function Transmission 
Range (TR) Switch -F125- electrical harness connector ter- 
minal 10 to Ground (GND)‘for voltage. 


— Switch the ignition off. 
Specified value, Battery voltage: 
If the specified value was not obtained: 


— Check the wiring from the Multi-Function Transmission Range 
(TR) Switch -F125- electrical harness connector terminal 10 
to the Power Supply Relay (terminal 15) -J329- socket 2/87 for 
an open circuit, short to ground (GND).or a short to Battery (+). 


— |f necessary, repair the faulty wiring connection. c3 
If the specified value was obtained: 
Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the test box. Install the Adapter F/VAG1598 (68 Pin) - 
VAG1598/22- . 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


— Remove the Transmission Control Module (TCM) -J217- . Re- 
fer to 2 page 198 . 
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— Using a multimeter , check the Multi-Function Transmission 
Range (TR) Switch -F125- electrical harness connector ter- 
minals to the Transmission Control Module (TCM) -J217- elec- 
trical harness connector T52 terminals for resistance. 


Multi-Function Transmission | Transmission Control Module 
Range (TR) Switch -F125- | (TCM) -J217- electrical connector 
electrical harness connector |T52 terminals or test box sockets 
terminals 





Specified value: 1.5 O Max. 
If the specification was not obtained: 


— Checkthe wiring for an open circuit, short circuit to each other, 
Battery (*), and Ground (GND). 


— |f necessary, repair the faulty wiring connection. 


If no malfunction was found in the wiring and the resistance was 
not OK: 


— Replace the Multi-Function Transmission Range (TR) Switch 
-F125- . Refer to 2. Automatic Transmission; Rep. Gr. 37 ; 
Multi-Function Transmission Range Switch F125 . 


— Erase the DTC memory. Refer to > page 7. 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 

— End of diagnosis. ft» 


If the DTC does return and no malfunction iS detected in the wiring 
and resistance was OK: I 


— Replace the Transmission Control Module (TCM) -J217- . Re- 
fer to 2 page 198 . 


— Assembly is performed in the reverse of the removal. 
Final procedures 
1- Check the DTC memory. Refer to > page 6 . 


2- If necessary, erase DTC memory of the Transmission Con- 
trol Module (TCM) -J217- . > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to 2 page 24 . 


End of diagnosis. 


1.2 Transmission Input Speed Sensor, 
Checking 


Special tools and workshop equipment required 
* Multimeter 
* Wiring diagram 
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Requirements 


e 


The Transmission Control Module (TCM) -J217- fuse OK. 
The battery voltage must be at least 12.5 Volts. 

All electrical consumers must be switched off. 

The parking brake must be engaged. 

The selector lever must be in the “P” position. 

The Ground (GND) connections to transmission must be OK. 
Ignition switched off. 


Test procedure 


Perform a preliminary,check to verify the customers complaint. 
Refer to 2 page 23 . 


Start diagnosis 


Disconnect the Transmission Input Speed (RPM) Sensor - 
G182- electrical harness connector -1-. 


Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 


Repair any damage found to the electrical harness connector. 


If the electrical harness connector is OK: 


Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


Install the Adapter F/VAG1598 (68 Pin) -VAG1598/22- . 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


Remove the Transmission Control Module (TCM) -J217- . 
> page 198 . 


E36) 
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— Using a multimeter , check the Transmission Input Speed 
(RPM) Sensor -G182- electrical harness connector terminals 
to the Transmission Control Module (TCM) -J217- electrical 
harness connector T52 terminals for resistance. 


Transmission Input Speed — |Transmission Control Module 
(RPM) Sensor -G182- electri- | (TCM) -J217- electrical connector 
cal harness connector termi- |T52 terminals or test box sockets 


nal 


Specified value: 1.5 O Max. 
If the specification was not obtained: 


— Checkthe wiring for an open circuit, short circuit to each other, 
Battery (*), and Ground (GND). 


— |f necessary, repair the faulty wiring connection. 


If no malfunction was found in the wiring and the resistance was 
not OK: 


— Replace the Transmission Input Speed (RPM) Sensor - 
G182- . Refer to 2. Automatic Transmission; Rep. Gr. 38 ; 
Valve Body . 


— Erase the DTC memory. Refer to 2 page 7 . 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 
— End of diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and resistance; was OK: 


— Replacethe Transmission Control Module (TCM) -J217- . Re- 
fer to > page 198 . 


— Assembly is performed in the reverse of the removal. 
Finalprocedures 
1-59 Check the DTC memory. Refer to 2 page 6 . 


2- If necessary, erase DTC memory of the Transmission Con- 
trol Module (TCM) -J217- . 2 page 7 . 


3= Ifthe DTC memory was erased, generate readiness code. 
Refer to 2 page 24 . 


End of diagnosis. 


1.3 Transmission Output Speed Sensor, 
Checking 
Special,tools and workshop equipment required 
+ Multimeter 
@ Wiring diagram 
g arag f 
Requirements xl 
* The Transmission Control Module (TCM)zJ217- fuse. OK. 
* The battery voltage must be at least 12.5 Volts. 


* All electrical consumers must be switched off. 
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The parking brake must be engaged. 
The selector lever must be in the “P” position. 
The Ground (GND) connections to transmission must be OK. 


Ignition switched off. 


Test procedure 


Perform a preliminary check to verify the customers complaint. 
Refer to 2 page 23 . 


Start diagnosis 


Disconnect the Transmission Output Speed (RPM) Sensor - 
G195- electrical harness connector -1-. 


Check the electricabharness connector for damage, corrosion, 
loose or broken terminals. 


Repair any damage found to the electrical harness connector. 


If the electrical harness connector is OK: 


Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


Install the Adapter F/VAG1598 (68 Pin) -VAG1598/22- . 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


Remove the Transmission Control Module (TCM) -J217- . 
2 page 198 . 


I3) 
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— Using a multimeter , check the Transmission Output Speed 
(RPM) Sensor -G195- electrical harness connector terminals 
to the Transmission Control Module (TCM) -J217- electrical 
harness connector T52 terminals for resistance. 


Transmission Output Speed | Transmission Control Module 
(RPM) Sensor -G195- electri- | (TCM) -J217- electrical connector 
cal harness connector termi- |T52 terminals or test box sockets 


nal 


Specified value: 1.5 O Max. 
If the specification was not obtained: 


— Check the wiring for an open circuit, short circuit to each other, 
Battery (*), and Ground (GND). 


— |f necessary, repair the faulty wiring connection. 


If no malfunction was found in the wiring and the resistance was 
not OK: 


— Replace the Transmission Output Speed (RPM) Sensor - 
G195- . Refer to 2. Automatic Transmission; Rep. Gr. 38 ; 
Valve Body . 


— Erase the DTC memory. Refer to 2 page 7 . 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to 2 páge.24 . 
— End of diagnosis. 


If the DTC does returri'and no malfunction is detected in the wiring 
and resistance was OK: 


— Replace thesTransmission Control Module (TCM) -J217-. Re- 
fer to 2 page 198 . 


— Assembly is performed in the reverse of the removal. 
Final procédures 
1- Check the DTC memory. Refer to 2 page 6 . 


2- If necessary, erase DTC memory of the Transmission Con- 
trobModule (TCM) -J217- . > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to 2 page 24 . 


End of diagnosis. 


1.4 Transmission Fluid Temperature Sen- 
sor, Checking 

Special tools and workshop equipment required 

@ Multimeter 


* Wiring diagram 3 
Requirements e 


* The Transmission Control Module (TCM) -J217--fuse OK. 
* The battery voltage must be at least 12.5 Volts. 
* Allelectrical consumers must be switched off. 
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* The Ground (GND) connections to transmission must be OK. 


* The parking brake must be engaged. 
* The selector lever must be in the "P" position. 


* Ignition switched off. 
Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to 2 page 23 . 


Start diagnosis 


— Disconnect the Transmission Fluid Temperature Sensor - 
G93- electrical harness connector -1-. 


— Checkthe electrical harness connector fordamage, corrosion, 
loose or broken terminals. 


— Repair any damage found to the electrical harness connector. 
If the electrical harness connector is OK: 


Checking resistance 


— Using a multimeter , check the Transmission Fluid Tempera- 
ture Sensor -G93- terminals ‘to 2 for resistance. 


ATF Temperature Specified Values 


37:0 - 51.0 KO 
5 - &KQ 


3.0 - 5.0 KQ 
230.0 -265.0 KQ 
100.0 - 120.0 KQ 





If any of the specified values are not obtained; p 


— Replace the Transmission Fluid Temperature Sensor -G93- . 
Refer to Automatic Transmissions, Repair Group ^38, I 


If the specified values are obtained: 
Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the Adapter F/VAG1598 -VAG1598/22- . 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


— Remove the Transmission Control Module (TCM) -J217- . 
2 page 198. 
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— Using a multimeter , check the Transmission Fluid Tempera- 
ture Sensor -G93- electrical harness connector terminals to 
the Transmission Control Module (TCM) -J217- electrical har- 
ness connector T52 terminals for resistance. 


Transmission Fluid Tempera-| Transmission Control Module 
ture Sensor -G93- electrical |(TCM) -J217- electrical connector 
harness connector terminal |T52 terminals or test box sockets 





Specified value: 1.5 O Max. 
If the specification was not obtained: 


— Checkthe wiring for an open circuit, short circuit to each other, 
Battery (*), and Ground (GND). 


— |f necessary, repair the faulty wiring connection. 


If no malfunction was found in the wiring and the resistance was 
not OK: 


— Replace the Transmission Fluid Temperature Sensor -G93- . 
Refer to > Automatic Transmission; Rep. Gr. 38 ; Valve Body . 


— Erase the DTC memory. Referto > page 7. 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 
— End of diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and resistance was OK: 


— Replace the Transmission Control Module (TCM) -J217- . Re- 
fer to 2 page 198 . 


— Assembly is performed in the reverse of the removal. 
Final procedures 
1- Check the DTC memory.-Refer to 2 page 6 . 


2- If necessary, erase DTC mēëmory of the Transmission Con- 
trol Module (TCM) -J217- . =“page 7. 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of diagnosis. 


1.5 Solenoid Valves in Valve Body, Check- 
ing 


This procedure is used to diagnose all Solenoid Valves in the 
valve body. 


Special tools and workshop equipment required 

* Multimeter 

* 

* Wiring diagram 

Requirements 

* The Transmission Control Module (TCM) -J217- fuse OK. 
* The battery voltage must be at least 12.5 Volts. 
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* All electrical consumers must be switched off. 

* The parking brake must be engaged. 

* The selector lever must be.in thes'P’yposition. 

* The Ground (GND) connections to transmission'must be OK. 
* Ignition switched off. 

Test procedure 


— Performa preliminary check to verify the customers complaint. 
Refer to 2 page 23 . 


Start diagnosis 
2 Disconnect the Solenoid Valve electrical harness connector 


— Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 


— Repair any damage found to the electrical harness connector. 
If the electrical harness connector is OK: 


Checking resistance 





c) 


Fe 
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— Using a multimeter , check the Solenoid Valve terminals 1 to 
2 at the Solenoid Valve electrical harness connector for re- 
sistance. 


Solenoid Valve Electrical Harness | Specified Value 

Connector Terminal | (Approx. 20° C) 
Solenoid Valve 1 - 1 to Ground (GND) |10.0 - 16.0 Q 
N88- 


Solenoid Valve 2- |2 to Ground (GND) |10.0 - 16.0 Q 
N89- 


Solenoid Valve 3 - 7to8 4.0-8.0Q0 
N90- 


Solenoid Valve 4 - 11 to 12 4.0-8.00 


N91- 


Solenoid Valve 5 - 3to4 4.0-8.00 
N92- 


Solenoid Valve 6 - 13 to 14 4.0- 8.00 
N93- 


Solenoid Valve 9 - 5to6 4.0-8.00 
N282- 


Solenoid Valve 10- |9 to 10 4.0- 8.00 
N283- 





If any of the specified values are not obtained: 


— Replace the faulty Solenoid Valve . Refer to Automatic Trans- 
missions, Repair Group 38. 


If the specified values are obtained: 
Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


— Install the test box. Install the Adapter F/VAG1598 - 
VAG 1598/22- . 


If the manufacturers tést box is not being used. Perform the fol- 
lowing step. 


— Remove the Transmission-Control Module (TCM) -J2 Ya} Re- 
fer to 2 page 198 . E 


^X. 
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— Using a multimeter , check the Solenoid Valve. electrical har- 
ness connector terminals to the Transmission’ Control Module 
(TCM) -J217- electrical harness connector T52 terminals for 
resistance. 


Solenoid Valve Electrical Har- Transmission Control 
ness Connector |Module (TCM) -J217- 
Terminal electrical connector 
T52 terminals or test 
box sockets 


Solenoid Valve 1 - 
N8 


Solenoid Valve 2 - 
N8 


Solenoid Valve 3 - 
N9 


Solenoid Valve 4 - 
N91- 


Solenoid Valve 5 - 
N92- 


Solenoid Valve 6 - 
N93- 


Solenoid Valve 9 - 
N282- gos 


Solenoid Valve 10 -|9 
N2 


3- ak, 





Specified value: 1.5 O Max. 
If the specification was not obtained: 


— Checkthe wiring for an open circuit, short circuit to each other, 
Battery (*), and Ground (GND). 


— |f necessary, repair the faulty wiring connection. 


If no malfunction was found in the wiring and the resistance was 
not OK: 


— Replace the faulty Solenoid Valve . Refer to = Automatic 
Transmission; Rep. Gr. 38 ; Valve Body . 


— Erase the DTC memory. Refer to > page 7 . 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 
— End of diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and resistance was OK: 


— Replace the Transmission Control Module (TCM) -J217- . Re- 
fer to 2 page 198 . 


— Assembly is performed in the reverse of the removal. 
Final procedures 
1- Checkthe DTC memory. Refer to 2 page 6 . 


2- If necessary, erase DTC memory of the Transmission Con- 
trol Module (TCM) -J217- . 2 page 7 . 


3- If the DTC memory was erased, generate readiness code. 
Refer to > page 24 . 
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End of diagnosis. 


1.6 Automatic Transmission Hydraulic 
Pressure Sensor, Checking 
[1 Note 


This procedure is used to diagnose Automatic Transmission Hy- 
araulic Pressure Sensor 1 -G193- and Automatic Transmission 
Hydraulic Pressure Sensor 2 -G194- 

Special tools ‘and workshop equipment required 

@ Multimeter 

* Wiring diagram 

* The Transmission Control Module (TCM) -J217- fuse OK. 

* The battery voltage.must be at least 12.5 Volts. 

* All electrical consuméts, must be switched off. c3 

* The parking brake must bé^engaged. it 

* The selector lever must be in the “P”’sposition. 

* The Ground (GND) connections to transmission must be OK. 
* Ignition switched off. 

Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to > page 23 . 


Start diagnosis 


— Disconnect the Automatic Transmission Hydraulic Pressure 
Sensor electrical harness connector -1-. 


— Check the electrical harness connector for damage, corrosion, 
loose or broken terminals. 


— Repair any damage found to the electrical harness connector. 
If the electrical harness connector is OK: 
Checking wiring 


If the manufacturers test box is being used. Perform the following 
step. 


— |nstall the Adapter F/VAG1598 (68 Pin) -VAG1598/22- . 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


— Remove the Transmission Control Module (TCM) -J217- . Re- 
fer to 2 page 198 . 


1 94 Rep. Gr.38 - Automatic Transmission - Gears, Hydraulic Controls 





Rabbit 2006 > 
Generic Scan Tool - Edition 06.2006 


— Using a multimeter , check the Automatic Transmission Hy- 
draulic Pressure Sensor electrical harness connector termi- 
nals to the Transmission Control Module (TCM) -J217- 
electrical harness connector T52 terminals for resistance. 


Automatic Transmission Hy- | Transmission Control Module 
draulic Pressure Sensor 1- |(TCM) -J217- electrical connector 
G193- electrical harness con-|T52 terminal or 

nector terminal test box socket 


Automatic Transmission Hy- | Transmission Control Module 
draulic Pressure Sensor 2 -  |(TCM) -J217- electrical connector 
G194- electrical harness con-|T52 terminal or 

nector terminal test box socket 





Specified value: 1.5 O Max: 
If the specification was not obtained: 


— Check'the wiring for an open circuit, short circuit to each other, 
Battery (*), and Ground (GND). 


=f necessary, repair the faulty wiring connection. 


If no malfunction was found in the wiring and the resistance was 
not OK: 


— Replace the faulty Automatic Transmission Hydraulic Pres- 
sure Sensor . Refer to Automatic Transmissions, Repair 
Group 38. 


— Erase the DTC memory. Refer to 2 page 7 . 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 
— End of diagnosis. 


Ifthe DTC does return and no malfunction is detected in the wiring 
and resistance was OK: 


+ Replace the Transmission Control Module (TCM) -J217- . Re= 
fer to 2 page 198 . 

— Assembly is performed in the reverse of the removal. 

Final procedures el 

1- Checkthe DIC memory. Referito > pages. 


2- If necessary, erase DTC memory of the Transmission Con- 
trol Module (TCM) -J217- . > page 7 . 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24. 


End of diagnosis. 
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2 Transmission Control Module 
The following table provides a quick link to all chapters in this 
section. 


Function. Refer to 2 page 196 . 


Transmission Control Module J217 Voltage Supply, checking . Refer to 2 page 196 . 
Transmission Control Module J217, Replacing. Refer to 2 page 198 . 





2.1 Function 


The Transmission Control Module (TCM) -J217- receives infor- 
mation from the components that affect the shifts and forwards 
this information to the pressure regulator valves of the valve body, 
which control the slide valves in the valve body. 


2.2 Transmission Control Module Voltage 
Supply, Checking 

Special tools and workshop equipment required 

* Multimeter . 

* Wiring diagram. 

Requirements 

* Fuse -SA6- OK. 

* Fuse -SB28- OK. 

* Fuse -SC14- OK. 

* The battery voltage must becat least 12.5 volts. 

* The Ground (GND) connections at the transmission OK. 

* The parking brake engaged. 

¢ The selector lever of automatic transmission in position “P”. 

* All electrical consumers switched off. 

* The ignition switched off. 

Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to > page 23. 


Start diagnosis 


— Remove the Transmission Control Module (TCM) -J217- . Re- 
fer to 2 page 198 . 


Checking voltage 
— Switch the ignition on. 


— Using a Multimeter , check the Transmission Control Module 
(TCM) -J217- electrical harnéss connector T52 terminals 21 r5 
and 28 to Ground (GND) for voltage. 


| A 
Specified value: battery voltage. A 
— Switch the ignition off. 
If the specified value was not obtained: 


— Check the wiring from the Transmission Control Module 
(TCM) -J217- electrical harness connector T52 terminals 27 
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and 28 to the Power Supply Relay (terminal 15) -J329- socket 


2/87 for an open circuit or a short circuit. 
— |f necessary, repair the faulty wiring connection. 
If the specified value was obtained: 


— Using a Multimeter , check the Transmission Control Module 
(TCM) -J217- electrical harness connector T52 terminal 3 to 
Ground (GND). 


Specified value: battery voltage. 
If the specified value was obtained: 


— Check the wiring from the Battery to the Transmission Control 
Module (TCM) -J217- electrical harness connector T52 termi- 
nal 3 for an open circuit or a short circuit. 


— |f necessary, repair the faulty wiring connection. 
If the specified value was obtained: 
Checking Ground (GND) 


— Using a Multimeter , check the Transmission Control Module 
(TCM) -J217- electrical harness connector T52 terminals 1 
and 2 to Ground (GND) connection on left headlight for resist- 
ance. 


Specified value: 1.5 O 
If the specification was not obtained: 


— Check the Transmission Control Module (TCM) -J217- elec- 
trical harness connector T52 terminals 1 and 2 to Ground 
(GND) connection on left headlight for an open circuit or a 
short circuit. 


— |f necessary, repair the faulty wiring connection. 

If no malfunction is found in the wiring: 

— Erase the DTC memory. Refer to 2 page? . 

— Perform a road test to verify repair. 

If the DTC does not return: 

Repair complete, Generate readiness code. Refer to > page 24 . 
— End of diagnosis. 


If the DTC does return and no malfunction is detected in the wiring 
and the voltage supply was OK: 


— Replace the Transmission Control Module (TCM) -J217- . Re- 
fer to 2 page 198 . 


After the repair work, the following.work steps must be performed 
in the following sequence: 


Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer t@> page 6 . 


2- If necessary, erase DTC memory of the Transmission Con- 
trol Module (TCM) -J217- . > page 7. 


3- Ifthe DTC memory was erased, generate readiness code. 
Refer to > page 24 . 


ye 
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End of diagnosis. 


2.3 Transmission Control Module, Replac- 


ing 
(å) Note 


@ Toachieve optimal anti-theft protection for the vehicle, an anti- 
theft immobilizer was installed. Thé anti-theft immobilizer is a 
system for enabling/locking the Transmission Control Module 
(TCM) -J217- . 


* To perform adaptation of the anti-theft immobilizer. Refer to 
the Ebahn website. 
Procedure 


Check the identification of the previous Transmission Control 
Module (TCM) -J217- as follows; 


— Connect the scan tool. 
— Switch the ignition on. 
— Select "Diagnostic mode 9: Vehicle information." 
— Select the"Test-ID 04: Calibration identification". 


— The Transmission Control Module €TCM) -J217- identification 
will be displayed, e.g.: 09627750 L'0301 


— End of diagnosis and switch the ignitiortzoff. z 


Removal à 
— Remove the left wheelhousing liner. Refer to Body Exterior, —À 


Repair Group 66. 


— Disconnect the Transmission Control Module (TCM) -J217- 
electrical harness connector -A-. 


limage not present 
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— If equipped, disconnect the right side -2- and the left side -5- 
turn signal electrical harness from the Transmission Control 
Module (TCM) -J217- . 


— Remove the Transmission Control Module (TCM) -J217- 
bracket screws -3-. 


— Remove the Transmission Control Module (TCM) -J247- with 
the bracket attached. 


— Remove the bracket screws -4- and the bracket from the 
Transmission Control Module (TCM) -J217- 


Installation 


— Installation is performed in the reverse order of removal. note 
the following: 


— Checkthe identification of the new Transmission Control Mod- 
ule (TCM) -J217- to ensure it matchés the old Transmission 
Control Module (TCM) -J217- . 


— Code the Transmission Control Module (TCM) -J217- . 


Final procedures 





1- Check the DTC memory. Refer to= page 6 . 


2- If necessary, erase DTC memory of the Transmission Con- 
trol Module (TCM) -J217- . 2 page Z.. 


3- Ifthe DTC memory was erased, genérate readiness code. 
Refer to 2 page 24 . 


k 
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3 Automatic Transmission, Additional 
Signals, Checking 


The following table provides a quick link to all chapters in this 
section. 


Transmission Control Module J217 CAN-Bus Terminal Resistance, Checking. Refer to 2 page 200. 


3.1 Transmission Control Module CAN-Bus 
Terminal Resistance, Checking 


The Motronic Engine Control Module (ECM) -J220- communi- 
cates with all databus capable control modules via a CAN data- 
bus. 


These databus capable control modules are connected via two 
data bus wires which are twisted together (CAN High and 
CAN Low), and exchange information (messages). Missing in- 
formation on the databus is recognized as a malfunction and 
stored. 


Trouble-free operation of the CAN-bus requires that it have a ter- 
minal resistance. The central terminal resistor is located in the 
Engine Control Module (ECM) -J220- . 


Special tools and workshop equipment required 

* Multimeter . 

* Wiring diagram. 

Test requirement 

* ACAN-Bus malfunction was recognized. 

* The Transmission Control Module (ECM) -J217- fuses OK. 

* The Motronic Engine Control Module (ECM) -J220- fuses OK. 
* Battery voltage at least 12.5 V. 

e Ignition switched off. 

Test procedure 


— Perform a preliminary check to verify the customers complaint. 
Refer to 2 page 23 . 


Procedure 


— Disconnect the Data Bus On Board Diagnostic Interface - 
J533- electrical harness connector. 


(å) Note £3 
A 


The Transmission Control Module (TCM) -J217- must remain LX. 
connected for the following step. 


— Using a Multimeter , check the Data Bus On Board Diagnostic 
Interface -J533- electrical harness connector terminals 6 to 16 
for resistance. 


Specified value: 60 to 72 O (at approx. 20? C) 
If the specified value was not obtained: 


— Check the wiring connection for an open circuit, short circuit 
to Battery (+) or Ground (GND). 
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— Check the wiring connection for damage, corrosion, loose or 
broken terminals. 


— |f necessary, repair the faulty wiring connection. 
If no malfunction is found in the wiring: 


— Replace the Transmission Control Module (TCM) -J217- . Re- 
fer to 2 page 198 . 


If the specified value was obtained: 

Checking wiring 

If the manufacturers test box is being used. Perform the following 
step. 

— Installthe Adapter F/VAG1598 -VAG1598/22- . 


If the manufacturers test box is not being used. Perform the fol- 
lowing step. 


— Remove the Transmission Control Module (TCM) -J217- . Re- 
fer to 2 page 198 . 


—& Using a Multimeter , check the Data Bus On Board Diagnostic 
Interface -J533- electrical harness connector to the Transmis- 
sion Control Module (TCM) -J217- electrical harness connec- 
tor T52 for resistance. 


Data Bus On Board Diag- |Transmission Control Module 
nostic Interface -J533- (TCM) -J217- electrical harness 
electrical harness connec- |connector T52 terminals or test box 


tor terminals sockets 


6 (Can Bus Low) 
16 (Can Bus High) 





Specified value: 1.5 O Max. 
If the specified value was not obtained: 


to Battery (+) ót Ground (GND). 


- Check the wiring connection for damage, corrasion, loose or 
broken terminals. 


— Check the Wiring connection for an beara short circuit 


— |f necessary, repair the faulty wiring connection. 

If no malfunction is found in the wiring: 

— Replace the Data Bus On Board Diagnostic Interface -J533- . 
Final procedures 


After the repair work, the following work steps must be performed 
in the following sequence: 


1- Check the DTC memory. Refer to > page 6 . 


2- If necessary, erase DTC memory of the Transmission Con- 
trol Module (TCM) -J217- . > page 7. 


3- If the DTC memory was erased, generate readiness code. 
Refer to > page 24 . 


End of diagnosis. 
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Cautions & Warnings 


Please read these WARNINGS and CAUTIONS before proceeding with maintenance 
and repair work. You must answer that you have read and you understand these 
WARNINGS and CAUTIONS before you will be allowed to view this information. 


e If you lack the skills, tóols and equipment, or a suitable workshop for any procedure described in this manual, we 
suggest you leave such repairs to an authorized Volkswagen retailer or other qualified shop. We»especially urge 
you to consult an authorized Volkswagen retailer before beginning repairs on any vehicle that may still be covered 
wholly or in part by any of the extensive warranties issued by Volkswagen. 


e Disconnect the battery negative terminal (ground strap) whenever you work on the fuel system or:the electrical 
system. Do not smoke or work near heaters or other fire hazards. Keep an approved fire extinguisher handy. 


e Volkswagen is constantly improving its vehicles and sometimes these changes, both in parts and'specifications, 
are made applicable to earlier models. Therefore, part numbers listed in this manual are for reference only. Always 
check with your authorized Volkswagen retailer parts department for the latest information. 


e Any time the battery hasbeen disconnected on an automatic transmission vehicle, it will be necessary to 
reestablish Transmission Gontrol Module (TCM) basic settings using the VAG 1551 Scan Fòol (ST). 


e Never work under a lifted vehicle.unless it is solidly supported on stands designed for.the purpose. Do not support 
a vehicle on cinder blocks, hollow-tiles or other props that mayjeruimble under continuous load. Never work under a 
vehicle that is supported solely by a'jáck. Never work under ihephicle while thé'engine is running. 

ae 

e For vehicles equipped with an anti-theft radio, be’sure of the correctfadio activation code before disconnecting the 
battery or removing the radio. If the wrong code is entered when the power is restored, the radio may lock up and 
become inoperable, even if the correct code is used in a later attempt. 


e |f you are going to work under a vehicle on the ground, make sure that the ground is level. Block the wheels to 
keep the vehicle from rolling. Disconnect the battery negative terminal (ground strap) to prevent others from 
starting the vehicle while you are under it. 


e Do not attempt to work on your vehicle if you do not feel well. You increase the danger of injury to yourself and 
others if you are tired, upset or have taken medicine or any other substances that may impair you or keep you from 
being fully alert. 


e Never run the engine unless the work area is well ventilated. Carbon monoxide (CO) kills. 


e Always observe good workshop practices. Wear goggles when you operate machine tools or work with acid. Wear 
goggles, gloves and other protective clothing whenever the job requires working with harmful substances. 


e Tie long hair behind your head. Do not wear a necktie, a scarf, loose clothing, or a necklace when you work near 
machine tools or running engines. If your hair, clothing, or jewelry were to get caught in the machinery, severe 
injury could result. 


e Do not re-use any fasteners that are worn or deformed in normal use. Some fasteners are designed to be used 
only once and are unreliable and may fail if used a second time. This includes, but is not limited to, nuts, bolts, 
washers, circlips and cotter pins. Always follow the recommendations in this manual - replace these fasteners with 
new parts where indicated, and any other time it is deemed necessary by inspection. 
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Cautions & Warnings 


e Illuminate the work area adequately but safely. Use a portable safety light for working inside or under the vehicle. 
Make sure the bulb is enclosed by a wire cage. The hot filament of an accidentally broken bulb can ignite spilled 
fuel or oil. 


e Friction materials such as brake pads and clutch discs may contain asbestos fibers. Do not create dust by 
grinding, sanding, or,byieleaning with compressed air. Avoid breathing asbestos fibers and asbestos dust. 
Breathing asbestos can cause serious diseases such,as asbestosis or cancer, and may result in death. 


e Finger rings should be removed so that they cannot cause electrical shorts, get caught in running machinery, or be 
crushed by heavy parts. 


e Before starting a job, make certain that you have all the necessary tools and parts on hand. Read all the 
instructions thoroughly; do not attempt shortcuts. Use tools that are appropriate to the work and use only 
replacement parts meeting Volkswagen specifications. Makeshift tools; parts and procedures will not make good 
repairs. 


« Catch draining fuel, oil or brake fluid in suitable containers. Do not use empty food or beverage containers that 
might mislead someone into drinking from them. Store flammable fluids away from fire hazards. Wipe up spills at 
once, but do not store the oily rags, which can ignite and burn spontaneously. 


e Use pneumatic and electric tools only to loosen threaded parts and fasteners. Never use these tools to tighten 
fasteners, especially on light alloy parts. Always use a torque wrench to tighten fasteners to the tightening torque 
listed. 


e © Keep sparks, lighted matches, and open flame away from the top of the battery. If escaping hydrogen gas is 
ignited, it will ignite gas trapped in the cells and cause the battery to explode. 


e Bemindful of the environment and ecology. Before you drain the crankcase, find out the proper way to dispose of 
the oil. Do not pour oil onto the ground, down a drain, or into a stream, pond, or lake. Consult local ordinances that 
govermthe disposal of wastes. 

vy. oP 

e The air-conditioning (A/C) system is mg wa a chemical'refrigerant that is hazardous. The A/C system should be 
serviced only by’trained automotive sefyice technicians using approved refrigerant recovery/recycling equipment, 
trained in related safétyprecautions, and familiar with regulations governing the discharging and disposal of 
automotive chemical refrigerants. 


e Before doing any electrical welding on vehicles equipped with anti-lock brakes (ABS), disconnect the battery 
negative terminal (ground strap) and the ABS control module connector. 


e Do not expose any part of the A/C system to high temperatures such as open flame. Excessive heat will increase 
system pressure and may cause the system to burst. 


e When boost-charging the battery, first remove the fuses for the Engine Control Module (ECM), the Transmission 
Control Module (TCM), the ABS control module, and the trip computer. In cases where one or more of these 
components is not separately fused, disconnect the control module connector(s). 


e Some of the vehicles covered by this manual are equipped with a supplemental restraint system (SRS), that 
automatically deploys an airbag in the event of a frontal impact. The airbag is operated by an explosive device. 
Handled improperly or without adequate safeguards, it can be accidentally activated and cause serious personal 
injury. To guard against personal injury or airbag system failure, only trained Volkswagen Service technicians 
should test, disassemble or service the airbag system. 
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Cautions & Warnings 


Do not quick-charge the\battery (for boost starting) for/longer than one minute, and do not exceed 16.5 volts at the 
battery with the boosting cables attached. Wait at least ori&minute before boosting the battery a second time. 


Never use atest light to conduct electrical tests of the airbag system. The system must only be tested by trained 
Volkswagen Service technicians using the VAG 1551 Scan Tool (ST):or an approved equivalent. The airbag unit 
must never be electrically tested while it is not installed in the vehicle. 

Somé aerosol tire inflators are highly flammable. Be extremely cautious when repairing a tire that may have been 
inflated using an aerosol tire inflator. Keep sparks, open flame or other sources of ignition away from the tire repair 
area. Inflate and deflate the tire at least four times before breaking the bead ‘from the rim. Completely remove the 
tire from the rim before attempting any repair. 


e When driving or riding in an airbag-equipped vehicle, never hold test equipment in your hands or lap while the 
vehicle is in motion. Objects between you and the airbag can increase the risk‘of injury in an accident. 


| have read and | understand these Cautions and Warnings. 


| back | ORI 
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